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PREFACE TO SECOND EDITION 


In presenting the second edition of this survey of general 
surgery, we wish to convey our grateful appreciation to 
many friends who have helped us with welcome suggestions 
and kindly criticisms. Although only rather more than two 
years have elapsed since the completion of the first edition, 
sui'gery has made such rapid strides that all the chapters 
have required revision and some have been partially re- 
written. We have continued our efforts to include only 
such material as is completely up to date and yet generally 
acceptable, and we trust that time-honoured shibboleths 
have been excluded. Following the practice which we 
adopted in the previous edition, advanced surgery and rare 
conditions are relegated to small type, so that the candidate 
for a qualifying examination can rapidly review essential 
facts by confining himself to the material included in the 
larger piunt. 

In view of our confirmed confidence in the value of illus- 
trations in order to lighten and shorten the text, we have 
included over a hundred new figures which we believe will 
be appreciated by the reader. 

We are very grateful to Messrs. H. P. Nelson, F R.C.S., 
N. M. Matheson F.R.C.S , L. E. Norrish, F.R.C.S., and 
I>rs. D. A. Beattie and R. W. Cockshut for carefully reading 
the proofs. We are also under a great obligation to the 
Curator of the Museum of the Royal College of Surgeons, 
Ifrofessor John Beattie, for allowing us to reproduce illus- 
trations of specimens. 

For permission to use various blocks w'e are indebted also 
to the following publishers : Messrs. John Wright & Sons ; 
Cassell & Co. ; Oxford Medical Publications ; Oliver & Boyd ; 
J. & A. Churchill, Ltd ; Bale, Sons & Danielsson ; University 
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of London Press ; W, Heiiiemaiin (3Ie<iii‘aI Books Ltd.) : 
P. Appleton & Co.; Jackson^ Wylie <\>. : P. Blakiston's 
Son &; Co. ; W. E. Saunders Co. ; Lea Ke!>i^j::er , and 
also to the Editors of The JLa?icef^ Hrifi.sh .Metih'af J ftn! ^ 
JPractitioner , JBriiish Tourn^cil of l^rtjiagt/^ JantHal o/* 

Surgery, British Bentul JaurtKil, Tour^iaf o/' thr, Amfrirafi 
Medical Association, and Surgery, ityntwolagy anti < rir.s 
Finally, we wish to express oiir indebti‘<lness to tii<> 
Publishers for their helpful co-operation an<l t^arcful pro- 
paration of this volume for the press. 'fhey <*oneur witii us 
that probably most readers will prefer the now <i<^|>arture of 
issuing the work in a single volume. 'Pliis also makes 
possible certain economies \vhi<*h iiave enal>ie<I this (^diti<m 
to be published at an appreciably lower prict^ 
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A SHORT PRACTICE OF 

SURGERY 

CHAPTER I 

X<>X-8PE(TFJ(^ INFECTIONS AND 
WOUNDS 

'I’uK inovi' inipoi-taiit ])yc>f?emc organisms are : 

1. Staphylococcus pyogenes, which commonly cause 
infection of the skin, c.g, boils and carbuncles, and are also 
responsibk- for some varieties of deep-seated suppuration, 
Kuc'h as oste<iniyclitis or peiincphric abscess. In these cases 
infection is probably carried tlworigh the skin to the deeper 
tissues by the blood-stream. 

Staph;v locoeei occur in characteristic clusters, are gram- 
positive, aiitl ni’e rt'sulily cultivated. Cultures vary in 
colour, an<i art* named accordingly, e.g. Aureus, Citreus, 
Alims. 

2. Streptococci ai-e gi*ani-positive organisms, which grow 
in elmins, and coniprisc many different strains. Also 
memb(‘rs oft he .same strain often develop varying degrees of 
virulence. 'Fwo main groups of streptococci are haemolytic 
au<l nou-ha‘m<»l\'tic varieties, the former being the more 
virub'ut, atid producing the sjn-cading types of infection, 
sueh .'IS ervsipt'las, ecllulitis, lymiihangitis, and occasionally 
gaining aeetss to the lilood-strcam and causing ulcerative 
eiuUieurilitis or puerjicral fever. 

Xon-ha*inolyt ie stre}>tococci are moi*e commonly concerned 
with infection of the tonsils, gall bladder, etc. 

:i. Pneumococci ai-t* ai-i-anged in pairs, the individual 
ct'ccus being oval in shaiie. These oi-ganisms are the 
I 
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oomnioii cause of piicuiuouia. aiui urt" tisuallx' louiitl 

alone or in associatiou with oth(‘r nr^^anism^. I'.jr. iii jtus from 

empyemata. Acxito arthritis, t»t it is iiu'dia, and |u'rit<*iut is. 
particularly in young girls, art* also somotirnos caused h\- 
pneumococci. 

4. SacilluS COli are grain-negative, and normally iidiahit 
the healthy intestine. They art* distinguished from the 
typhoid, group of bacilli by their action on \arions sugars. 
When pathological conditions arisi*. i‘.g. intestinal ob- 
struction, the oi'ganisins are liablt* to }M*eonu* <‘\tr<*nu‘Iy 
virulent. Peritonitis, cholecystitis, aiut pyelitis are eoin~ 
monly due to B. coli. 

5. BaciUus tsnphosus may cause acutt* |«*riostitis t»r 
cholecystitis, sometimes y'ears after the original ini'eetion. 
Some patients after I'ocovery eonlinue to secrete haeilti 
in the urine and fa*ces. These *' carriers " oe«*aslonaIl\‘ 
cause epidemics. 

6. Bacillus pyocyaneus was formerly eoniinon, hut now 
only occasionally infects woniuis as a st‘<*ondary in- 
fection. The pus is bluish green, and emanates a musty 
odour. 

7. Gonococci are gram -negative organi.sins arranged in 
pairs. Each coccus is kidney-shape<l. atui tlu* two lie with 
their concave sides adjacent. When infeet ed pus is exam- 
ined, polymorphonucleai* cells art* <*ommonly set*n erowtied 
with gonococci. The most charaett'ristie lesion produeeil 
by gonococci is urethritis. Direct transmission may he 
responsible for conjunctivitis or pi*ostatitis, whih* toxins or 
organisms in the blood-stream may eanse arthritis. fil»rosil i.-*, 
or endocarditis. 

Acute Abscess. — Organisms which eau.st* aeuti* ah.seesses 
reach the infected part hy direct inft*etion from without, 
as in penetrating wounds, by local extension from some 
pre-existing focus, and by means of tht* blood-stream <»r 
lymphatic vessels. In the case of ha‘matogt*nou.s inft'etion. 
some predisposing factor may operate, <‘.g. a torn museU* 
is responsible for an extravasation of l>lood which form.*^ a 
suitable nidus for pyogenic organisms, or <l<*bilitating disease 
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lowers the general resistance and allows infection, as in the 
case of the perinephric cellular tissue. 

The bacteria, having gained access to the tissue, multiply 
and produce toxins, and acute inflammation follows- The 
vitality of the tissues is destroyed, and this area is 
stirrounded by a peripheral inflammatory zone of acute 
inflammation, w'hich is infiltrated with leucocytes and 
bacteria. The central necrotic mass undergoes liquefaction, 
and the tension within the cavity is raised by exudation 
of plasma, the resulting fluid containing leucocytes and 
bacteria. The abscess thus formed continues to spread along 
the paths of least resistance, usually towards the surface of 
the body, in which case oedema indicates its presence, to be 
followed later by fluctuation, and probably discharge of 
its contents. 

Occasionally the resistance of the body is sufficient to 
destroy the bacteria before pus finds its way to the surface, 
in which case the fluid is absorbed, and either fibrosis follows, 
or a cavity remains containing inspissated pus. In some 
cases, as in staphylococcal abscesses of bone (Brodie’s 
abscess), infection remains latent, but gives rise to exacer- 
bations of inflammation consequent on injury or lowered 
resistance due to constitutional debility. 

Ssrmptoms. — The patient complains of malaise, the 
degree depending to some extent upon the size of the 
abscess and the tension within the cavity. Throbbing pain 
is characteristic of suppuration, the pain becoming more 
acute if the affected part is dependent. 

Signs. — {a) General . — ^The signs of infection are present 
to a varying extent, and in severe cases rigors may occur. 

(6) Local . — The signs of inflammation are present, the 
readiness with which they can be detected depending on the 
size of the abscess and its proximity to the surface. The 
swelling IS at first brawny and oedematous ; later softening 
and fluctuation are manifest, in some cases increasing 
oedema is very characteristic of deep pus, as in acute masti- 
tis. If untreated, an abscess tends to point, the skin or 
membrane covering it gives way, and the contents are 
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discharged, usually with marked amelioratidn uf tlie 
and symptoms. 

Treatment. — When an abscess threatens ba ta, it may 
sometimes be aborted by I’est and elevation to the atY«*ete<i 
part, the applications of cooling lotions, anti const it utioiial 
treatment, including vaccines. 

If pus is suspected, steps are usually taken to evacuate 
the abscess by incision and drainage. In regions \\ Iutc 
incisions are fraught with danger to important anatomical 
structures, as in the parotid gland or axilla, tlie melh«»d of 
Hilton should be used. This et>.isists in incising the skin 
and fascia, and opening the abscess by thrusting a. pair tif 
sinus forceps into the cavity. In separating th<‘ blades, a 
sufficiently large opening can be made to instTt a linger, 
followed by a drainage tube. l*us fr<»m an ahse*'ss should 
be examined baoteriologically, an<l if eonsidta-ed lulvisahle 
a vaccine is prepared. 

If an abscess is opened inooini)Iete'Iy, a sinus or fistula may 
result. A sinus is a narrow track limui witli granulations 
which opens on the surface, w'hereas a fistula is an abnormal 
communication between two cavities, or b<*tw«>eji a <’avity 
and the surface. Thus a perianal abscess may burs'! <»n the 
surface and lead to a sinus, erx‘one<>tisly term<*<l a blind 
external “ fistula.” In other cases, th<‘ ab.see.s.s o|M‘ns 
both into the anal canal and on to the surfaet*, resulting in 
a true fistula. 

Sinuses and fistulae often heal slowly, for the following 
reasons : 

(i) A foreign body or necrosed tiK.sue is .sometimes present. 

(ii) The walls become lined with epithelium. 

(iii) Dense fibrosis prevents contraction. 

(iv) Irritating discharges, c.g. urine and fa»ees, maintain 
a continuous inflammation. 

(v) Inefficient or non-dependent drainage. 

(vl) Absence of rest, such as constant sphineteri<* eon- 
traetion in the case of fistula in aixo. 

(vii) Type of infection, e.g. ttiberculosis or aetinomyctnsin. 

Treatment consists in removal of any' caust‘, and provision 
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of adequate drainage, if necessary by counter openings. 
Packing with gauze moistened with suitable disinfectants 
will encoiirage healing from the bottom of the cavity. Dis- 
infectants should occasionally be changed, as organisms 
appear to become partially immune to long-continued use 
of the same dressing. Rest is provided as efficiently as 
possible, and scraping or cautery is sometimes necessary to 
remove any downgrowth of epithelium. 

General treatment includes vaccines and helio-therapy. 

Amyloid Disease 

This is the result of persistent suppuration, and is most 
commonly seen nowadays as a result of an empyema, or 
sinuses in connection with the hip joint. Amyloid disease is 
a misleading term, as the infiltration of tissues is not due to 
any starchy substance, but to chondroitin-sulphuric acid in 
combination with a protein. Infiltration commences in the 
walls of the smaller arterioles, and later spreads to larger 
vessels, and even to coimective-tissue stroma. The sub- 
stance is stained a mahogany brown by tincture of iodine, and 
microscopically, methyl violet stains the infiltrated tissues a 
rose pink, while normal structures are stained blue. 

Affected organs show a regular, smooth enlargement. The 
first changes in the liver occur in the intermediate zone of 
the lobule. Polyuria is present owing to infiltration of the 
kidneys, which first commences in the glomeruli. Diarrhoea 
ensues owing to infiltration of the capillaries in the villi 
of the small intestine, and splenic enlargement occurs, the 
Malpighian bodies being chiefly affected. If the source of in- 
fection can be eradicated, early amyloid disease will disappear. 

CBULirLITIS 

Clellulitis is due to spreading inflammation of the sub- 
cutaneous and cellular tissue, which sometimes progresses 
to suppuration or gangrene. 

The streptococcus pyogenes is usually the causative organ- 
ism, and gains admission to the tissues through an 
accidental wound, often trivial in nature, such as a graze 
or scratch, or possibly as the result of an operation. If 
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the general resistance of the patient is uiHletnjitieii as i*y 
diabetes, alcoholism, renal im*nici**i»c\', cellulitis is likely 
to spread rapidly and ^^i<loly. 

The clinical features depend u{M>n the viruleniH* of tin* 
organism and the extent of iafta-tion. Itchimr or stilTness 
commences at the site t>f inoculation, t»* he follow e<l hy 
tenderness and indiirati<n\. If the (*«)mliti4*n progresses, 
gangrene of the superficial hiscia. may superv<-ia'. 'liu- 
general featuies of infection arc usually well uiarkiMi, and 
septicsemia or pyiemia sometinies deveioj>.s. 

Treatment consists, in the early stag(‘s. in the application 
of warmth, and securing rest of tlu* nlTeidtal part. If 
inflammation spreads, free incisions ar<‘ inadt* in the axis 
of the limb, down to the deep fascia. Baths of hyp«Tt«mi<" 
saline (5 per cent.), to eiiconrage lymphatic- drainage. al1«*r- 
nating with disinfectant dressings, an* useful. 

The general health of the patient is maintained, and eol- 
losol manganese or mercuroehnnne may he given intrav«'n- 
ously. A suitable serum shoukl aKva\s he administered. 
Cellulitis in Special Situations 

Scalp. — This is due to mfection of tlu* suh-!ipom*urot ie 
layers of the areolar tissTie. Ihis may <‘.xten<i to the uttjwh- 
ment of the epici'anial aponeurosis, so lhat the whole scalp 
is lifted off the calvarhim. Necrosis of hone aiul throm- 
bosis of emissary veins spi'cading to intracranial sinuses may 
follow. Early incisions ai*e calle<l f«»r, parallel tot he arterie.s. 

Orbit. — ^This follows wannuls or spreati of infection fr«»m 
air sinuses in the vicinity. Proptosis ami impairment 
of ocular movements follow*, and infection may spread to the 
meninges, or thrombosis extend along the iiphthalmie veins 
to the cavernous sinus. The eyeball it.self o<-easiona!!y 
becomes infected (panophthalmitis). 

Owing to risk of celkxlitis, all woxmds of the orbit nmst he 
carefully disinfected, and enlarged, if necessary, to proinot<* 
drainage. If infection supervenes, the wound is <‘nlarged, 
or drainage is provided by inei.sions in the eyelids or con- 
junctival fornix. Panophthalmitis is treated hy t‘vis<*cra- 
tion of the eye ; this procedure is safex* than <.*xcision, which 
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is liable to be followed by meningitis, owing to infection 
extending along the divided sheath of the optic nerve. 

Neck . — Complicates wounds, tonsillitis, or mastoiditis. 
Ludwig’s angina is a term applied to submaxillary 
cellulitis. 

The two main dangers of cervical cellulitis are oedema of 
the glottis and mediastmitis. 

Pelvis . — ^Not infrequently follows .lacerations of the cervix 
uteri, or less commonly follows disease or injury to any of 
the pelvic organs, such as extraperitoneal rupture of the 
bladder. Infection frequently creeps up the side of the 
pelvis, in which case an indurated swelling appears above 
Poupart’s ligament. In the first two or three weeks, on 
rectal or vaginal examination, a firm, tender pelvic mass can 
be palpated, but by the time the swelling appears above 
Poupart’s ligament the mass in the pelvis has frequently 
disappeared. 

In the early stages, hypogastric fomentations and vaginal 
douches are useful. If the swelling appears above Poupart’s 
ligament and deep oedema or softening is detected, the 
abscess is incised and drained extraperitoneally. Posterior 
colpotomy is sometimes useful. 

Wound Infection 

Infection of accidental woxmds is often unavoidable, 
although early and thorough treatment frequently prevents 
the development of the infection. Surgical wounds in 
“ clean ” cases may become infected owing to some flaw in 
technique, or faulty sterilisation of instruments or material 
used at operation. 

Local changes comprise those of inflammation, which, if 
superficial, manifests itself as cellulitis of varying extent. 
If infection is deep in a wound, swelling occurs, so that 
the stitches appear to be under tension ; tenderness and 
induration follow. If suppuration occurs, the abscess may 
burst superficially, and perhaps a knot or ligature is dis- 
charged. 

General evidence of infection is due to toxaemia, septicae- 
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mia, or pyaemia, or a ot two or all <tt 

conditions. 

Toxsemia is dne to ahsorjrtion of to.xins. ami a small col- 
lection of pus nntler tonsicai. iis in tlu* ntast*ad antrum, 
often causes profound toxicniia. 'I’ht* ^oncral f<'atnr<*.s ot 
infection are present, <ilthoxif»h in stwou* cast*.'' tlu* t<*iu- 
perature may lie subiuu’inal, witli iu<*rt‘asc<l |»uls<“ rate. 
Delirium, gastro-intcstinal disturl»an<*e.s, and pu!nionar% 
symptoms are pi’esent aceoixling tot he oi’gan.s ehietl,\ allex'txMl. 

Septicaemia, and bactersemia are dtu* to the ja-eMmee of 
organisms in the blood. In the former eomlitioxi tin* <irgan- 
isms are not only -present in tlu‘ eireulution. hut a<‘tually 
proliferate therein. ytreptocoeei are tlu' <'omino«e.'<4 
organisms to be found by hlootl eultnre, ami if of the 
haemolytic varietf, the ]>rognosis !.•; gi-ave. 

The features of the coiulition are tho.se of .severe 
infection, frequently jn'ocedeil by rigor. 'I’he teinjH-rature 
is commonly intermittent, an<l rigons sotnethnx.s folU>w. 
Icterus sometimes occxxrs from haunolysis, and leiu-oeytosi.s 
is present as long as the resistiuice of fh<* patient is main- 
tamed. 

Treatment consists in dealiixg prcunptly atal eflieieiit !>• 
with the causative focus of infectu>n. Anti-streptoeot-eal or 
other suitable seiaim is given, aiul if the organism is isoluttal. 
immuno-transfusion should be considerexl, nml a vaeeim* 
prepared. Xnti'avenou.s antisei>tic.s o<*<-asionaIly up{M‘ut' to 
give excellent msults, and eusol, increuroelii-oiiu*, or other 
preparation should be given a trial. 

Pysemia is due to the cireultttum in tht* bh»od-Htream of 
infective emboli composed of mtisses of organisms, vegeta- 
tions, or infected clot. C’ommon eatises of pyieniia inelude 
acute infective osteomyelitis, infection of an intrueraniul 
sinus, infective phlebitis, and ulcex-ative endo<*arditis. 

When the infected embolus is arr-estexl in a vx*ss<*l, throm- 
bosis occurs round it, and infection sprtnids into the 
adjacent tissues. If the embohis arises iji <-onneetion with 
the systemic circulation, it is likely to he arrt^sted in tin* lung, 
so that a wedge-shaped haemorrhagic infuret results, which 
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breaks down to form an abscess. Prom these abscesses 
fresh emboli may arise and reach the left side of the heart, 
and thus be widely disseminated. If the focus of infection 
is in the portal area, the emboli are carried to the liver, giving 
rise to pylephlebitis. 

Clinically, in addition to the features of infection, pyaemia 
is characterised by rigors, an intermittent temperature, 
and the formation of abscesses. Abscesses occur in any 
part of the body, and are commonly painless ; thus an 
abscess in the back may be accidentally discovered as a 
swelling by a nurse while washing the patient. Joints 
are commonly affected, and sometimes become quietly dis- 
organised. Death follows abscess formation in vital 
structures, such as heart or brain. 

The treatment of pysemia consists in endeavouring to pre- 
vent further emboli from reaching the blood-stream. 
Thus, in the case of pysemia due to suppurative arthritis of 
the knee joint, amputation is indicated, or if the condition is 
caused by thrombosis of the lateral sinus, then ligature and 
division of the internal jugular vein may be successful in 
cutting off the stream of emboli. Otherwise, abscesses are 
dealt with as they occur. Joints are frequently inspected, 
and general treatment instituted as for septicaemia. 

Treatment of Infected Wotmds. — Local . — ^This depends 
upon the degree of infection present, and the nature of the 
wound. In the case of recent wounds, e.g. due to accidents, 
an emergency operation should be performed in order to 
eradicate infection as completely as possible. Am anaesthetic 
is usually necessary, and the surrounding skin is purified. 
The edges of the wound are excised, and damaged tissue and 
foreign bodies removed. If deemed necessary, the wound 
IS cleansed with an antiseptic, such as 1 in 20 carbolic 
lotion, alcohol, or flavine, and primary suture may be tmder- 
takeii. In wounds more severely contaminated a temporary 
packing of gauze moistened in antiseptic can be inserted, 
and if infection does not develop, the wound is sutured three 
days later. In grossly contaminated wounds efficient 
drainage is provided so that when the inevitable infection 
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occurs, the pus will have an unhainpert-tl Ourrel- 

Hakin’s contimiou.s irrigation is sometimes (tig t). 

Carrel— iDakin Method of Treatiai? Wounds, 'Vlu* 

xip well, foreign botlies rem<>\eci, s<*vt*ri*l\ 

aiKi tubes, iat s«» th;it **\ i'r\ 

piirt of the wotiiKl will be siibjeeted to tla* 
pro<*es,s. '^rbese rul^lwr tiilw^s b;i.\e t»iie blifi<t 
en<i iiiKi perforateti sidles, ar«' hx«*<i in ptisiftoii 
by loosely paeRe^l pie«H‘>* st«*rih' jLrjiti/H', 

steepe<i in I>akin's soliitiofi, aii«i are 4**»fisa*<-teil 
proxiiiiully it r<‘ser\*oir of' the s<thif tf»ti abov<> 
the Kroni this, IIh* s4»bili«ai is ailiowt^fi 

to tlow t\\o-h4>arly, any ex<*t*ss in t la* wotititl 
taken tip by tiu* larjt^e as**pt u* eott^m- 
wotx! clressinji: <H»verin;ur if, Tlie stirroiiialiii^ 
£»kin is prote<‘tetl by vaseline, ats tbe so|«tti«»ii 
is somewhat irritating if the sKtii is >nt inti- 
Fig. 1 . — Ai>i>«ratuH <msly soehlen. Kv«*iitually s«*e4m<tar\ siit ur<* 
for Carrel -13akin irri- <>i- skin ^ruftixijUT ina> lx* tiiah'rtak^’it. 
gatioii. 

Lu all eases in whii-h tf^taniis 
develop a projihy lactic <l<>se of A.T.S. must lu^ ^i\en ip, 171 . 
If tissues are lacerated, espeeially <leep st nurtures such 
as muscles, anti-gas gangrene serum sliouhi also be ufl- 
ministered. 




CHAPTER II 

SPECIFIC INFECTIOUS DISEASES 

ERYSIPELAS 

Bkysipelas is a spreading inflammation of the skin and 
subcutaneous tissues, due to infection by one of the strepto- 
coccus pyogenes group (fig. 2). The organisms frequently 
gain entry to the tissues through a small or neglected wound, 
but in some cases no breach in the 
skin is discoverable. The general 
health of the patient is usually 
below par, and debilitating dis- 
eases, the extremes of life, and 
poor hygiene are prominent pre- 
disposing conditions. 

Symptoms. — The patient notices 
that the skin in the vicinity of 
a scratch or abrasion has become 
irritable and feels stiff. After a 
few hours general symptoms of 
toxaemia supervene, which usually increase in severity until 
the patient is obviously ill or even dehrious. 

Signs. — ^If the infection commences in a wound this will 
exhibit an unhealthy appearance, and from the margins a 
rose-pink rash extends over the adjacent skin. The edge of 
the rash is definite, a feature which is often more easily 
appreciated with the finger than the eye. The colour of the 
rash and its definite edge are important points in distinguish- 
ing a true erysipelas from cellulitis. As the rash extends 
vesicles appear, which burst and discharge serum. 

Considerable swelling occurs when lax tissues are in- 
volved, particularly the orbit and the scrotum, owing to 

11 
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oedema of the subcutaneous layers. The s<Tot mn is iiuhle 
to become as large as a melon, an<l is oftt*n of u petuiliar wa.xy 
colom. The rash gradually fjuies an<l for soiiu* weeks a 
brown discoloration of the skin remains, clue to pigment sc-t 
free as a result of destruction of red eorpuseles. .\deiiitis 
invariably accompanies the infection, imt suppuration of the* 
glands is umisual. 

In some cases the infection wanders about the body, 
perhaps for months (erysipelas migrans). 

An uncommon but very troublesome form of the* disease* 
is the recurrent type which usually aiTc*ets the fac'c* and head. 
Periodically, for no apparent reason, the patit*nt siitfi-rs from 
an outbreak of the distntse, in spite of t*vt‘E'y propliyhudie 
measure. Lymphatic obstruction is likely to follow. 

COMPLIC.VriOMS 

Severe toxaemia. — Which is liable to Ih* fatal in cietalituteci sub- 
jects. 

Gansxene. — Sloughing of skin and siibentaneoiis tissues oec<asioii- 
ally occurs, particularly of lax tissues in imtients of poor resistaiic-e. 
Septicaemia or pyaemia may fc^Ilow. 

Lymphatic Obstruction. — .V severe attack of crysipi-las is some- 
times followed by fibrosi.s of the lymphatie vessels and glands, so 
that the lymphatic drainage is impaireii. Tlie e\eUds are not 
uncommonly affected, greatly to the detriment <*f the patient's 
appearance, 

Xntercuirrexit Dibsease. — It is not uneommon. partieialarly in t la- 
elderly, for some fatal complication to develop during an nttaek <»f 
erysipelas. Pulmonarj- and renal com plications are especially prom- 
to occur. 

Treatment. — Erysipelas is a contagious tlisensc, and tht*r<-- 
fore the patient should be isolated or, at all t-vent.s. rt-inovtal 
from a surgical ward. Care mtist be taken during dressing.s 
to prevent contamination, and those who liress tlw* wound 
must use gloves for their own, as well us oth<*rs', safety-. 
Surgeons and accoucheurs must he particularly t-areful. us 
organisms are apt to be conveyed to other patients even 
after every precaution, sometimes with tragi<- results. 

General treatment is directed towanls improving the 
health of the patient in every possible way. A suitable dit-t , 
mild aperients, adequate ventilation, au<l stiinulaiits all 
receive due consideration. Antistreptoeoeeal serum, pre- 
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pared against the specific streptococcus of erysipelas, is 
given at suitable intervals, either intramuscularly or intra- 
venously. Collosol manganese injections are useful in 
recurrent or long-standing cases. 

Local treatment appears to exert little effect upon the 
spread of the disease. Painting the circumference with 
tincture of iodine was formerly in vogue, in the hope that the 
resulting subcutaneous hypereemia would tend to act as a 
baixier to the advancing streptococci. Ichthyol ointment 
is commonly used as a local application, and is useful for 
relieving pain and stiffness. We have found gauze soaked in 
a saturated aqueous solution of magnesium sulphate to he a 
very satisfactory dressing. 

Incisions for the relief of tension are occasionally 
necessary, especially in lax tissues, and may obviate the onset 
of gangrene. 

ANTHRAX 

B. anthracis are large, rectangular organisms which tend 
to arrange themselves in chains (fig. 3). They are gram- 
positive anaerobes, and form 
spores which are very resistant 
to antiseptics. The disease causes 
epidemics in cattle, and is likely 
to occur in men who deal with 
cattle, carcases, hides, and hair. 

A few years ago many cases were 
traced to the usage of contamin- 
ated Japanese shaving brushes. 

Types {^Burroughs Welltorne JL Co ) 

Fio. 3. — Bacillus anthracis, 

Cui^dH^OUS* This is th© com- large rectangular bacilli in 

monest human variety ; the incu- chains. 

bation period is from three to four days. The lesion usually 
commences on an exposed portion of the body, such as the 
face, forearms, or hands (p. 119). An itching papule occurs, 
ai’ound which a patch of induration soon becomes evident. 
The papule suppurates and is replaced by a black slough, 
and a ring of vesicles appears on the surrounding indurated 
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area. This stage comprises the typii'sd " malignant pii'.t ule ” 
(fig. 4). The induration e.vteml.s sulH*utaiitMMU'»ly. that 
a brawny, congested patch develops aroitml the site of 
inoculation. The regional lymphatic glands are invariably 
involved. ToxaunislUi^ always in evulen<*e. ami an t*U‘\at<‘d 
temperature aiid raise<l pulse-rate are important evidences 
in the diagnosis of an early <*ase t>f anthrax. 'I’he diagnosis 
is clinched by examining a smear of the fluid from a vesi<‘le. 
as the organisms are easy to stain ami recognise. 

In a few cases oedema deve!o}>s withojit any t»bvi<»u.s 
primary focus. The oedema rapidly spreads, ami somewhat 
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resembles erysipelas, but toxsemia is more profouml. This 
feature, in conjunction with the patient s oeeuputhm. .should 
raise suspicion, which can be eonfirme<l by tiu* txxamination 
of fluid from a vesicle. 

Pulmonary (.sya. Woolsorter’s DiseuM*). fjui.Ne<i l>y the iiUialatioa 
of spores, and characterised by a vinilcnt I>roneluti>> aiut tironeho- 
pneumonia, with toxseniia, dyspmea, un<i !>i«io(l-stnincd Hpatutu. 
The organisms are found in tiie sputum, and <i<‘ath ensues. 

Alimentary — Follows the ingestion of spures, provide*! tlie> 
escape destruction by the acid in the stoinu<*h. Se\en- ent*Titis 
follows, which resembles cholera. The patient e*>»aps*-s aii<! suffers 
from severe abdominal pain and bhxxi-staimai diarrittca. This 
type is usually, but not necessarily, fatal. 

TTGatment. — Official regulations have {It>nc much tti rctlucc 
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the incidence of the disease, and prophylactic meastires 
should be followed rigidly. 

Excision was formerly a favourite method of local treat- 
ment, but is liable to result in septicaemia. A protective 
barrier of serum injected subcutaftSously around the 
pustule is a safer and more rational procedure. Ipecacuanha 
paste appears to be of decided benefit, but otherwise anti- 
septic compresses, such as 1 : 1,000 oxycyanide of mercury, 
should be used. 

Serum therapy is of the greatest value, and many varieties 
are on the market. Mulford’s serum is reliable, and 40—120 
c.c. should be injected intravenously as soon as a diagnosis is 
made. This amount is repeated daily either intravenously 
or intramuscularly, or both, for as long as necessary. 

Neo-salvarsan can be regarded as a specific for anthrax. 
It should be given intravenously in doses of -6 gm. daily, or 
on alternate days, according to the severity of the infection. 
Neo-salvarsan or allied arsenical preparations are particu- 
larly valuable in that they are usually obtainable im- 
mediately, whereas some delay may inevitably elapse before 
serum is procurable. Neo-salvarsan is used extensively in 
South Africa, where anthrax is comparatively common, and 
we have used this preparation with excellent results. 

TETANUS 

This disease may be associated with any type of wound, 
but particularly those contamin- 
ated with cultivated soil, or of 
a punctured and infected nature. 

The D. tetani is gram-posi- 
tive and occurs as straight rods 
which develop a terminal spore, 
so that the name “ drumstick ” 
bacillus has been aptly applied 
(fig. 5). The bacillus is anae- 
robic, hence its partiality to 
deep or punctured wounds. In 
some cases the wound through 



{Burroughs Wellcome Co ) 

Fig. 5. — Bacillus tetani show- 
ing spores. 



16 


A SHORT PRACTK'K OP SIT«;KRV 

which, the organisms gaiat-tl a<lmittniu*f has luN-iiiMi 
symptoms are evident. The reopening e>f an oid wound, 
even years after inflictioi>, oeeasionally stimulates dormant 
organisms into activity. 


CniNio.vn Tyi'Ks 



Acute Tetanus. — Occurs within tifteen <luysot’ inoeulation. 
and the shorter the incubation p<‘ri<»<l th«> more sever** is th** 

illiu*s.s. 'riu* fir.st s^^inptoins 
are p.syehi«*al. 'liie pati<*nt 
bee<»mes r<*st 1* ss ami iin*‘as\-. 
he is umdtie to * «»neentrnt** 
or even k*‘<*|» still, ami la* 
e.Kperi**nees a «lrefid of sonu* 
iinptualing **vil. 'I’lu* t**m- 
peratur** ami puls** rat** an* 
above th*‘ normal. Within 
tw**nty-four hours mns<*idar 
spasm superv«*n**s, usually 
hixt njyet*ting tlie imis«*l<*s at 
th<‘ baek of tin* m***k. an* I 
th«* jaw mu.s«*l* s. Rtstis 
siinionieus np|K*ars lat**r. due 
to eontruetion <»f tht* fa**ia! 
mus<*Ie.s. Spnsni.s follow, 
which extemi to all the 
skeletal iijus<*le.s, jtud during 
severe e.\u<'erbu1 um.s th** 
patient rests on his Iu*a«l anti 
heels (opisthotonus). 'i’li** 
l>sous or reetJis abdtninnis 
nuiscies an* sometimes rup- 
tured (fig. (»). 'rhe spasms 
so relaxatUm i.s iueomplet** 


Fig. 6. — A torn rectiis nxiiscle 
from a case of tetanus, which 
followed a small wound of eu toe, 
(F,.C.S. Museum, 806.1.) 

are clonic as well as tonic. 


dtiring the intervals. This feature distinguishes ttdanus 
from strychnine poisoning, also in the latter ease spasms 
commence in the extremities. Heatli oeeurs fnnu ear*lia<* 
failure following exhaustion, or ooca.sionally fr«)m asphyxia 
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during a vice-like spasm of the respiratory muscles. A 
post-mortem rise of temperature follows. 

Chronic Tetanus. — ^The incubation period is over fifteen 
days, and may be as long as six weeks. The symptoms are 
similar to those of acute tetanus, but much less severe. The 
prognosis is good. 

Head tetanus follows a wound in the distribution of the 
facial nerve. The toxin reaches the central nervous system 
via the lymphatics m the sheath of a nerve, and so swelling 
of the nerve results. In the case of the facial nerve, which is 
enclosed in the unyielding stylo-mastoid foramen, swelling 
results in compression of the nerve and consequent paresis 
of the muscles of expression. 

Delayed Tetanus. — ^Bacilli are capable of remaining latent 
in a wound for years, and cause tetanus when the wound is 
reopened. A prophylactic dose of serum must always be 
given if a potentially infected wound requires reopening. 

Local Tetanus. — Occurs in the muscles around the initial 
wound. It is usually seen when the prophylactic dose of 
serum has counteracted general infection, but was insufficient 
to prevent local nerve involvement. Tliis type was some- 
times seen dui*ing the Great War. 

Tetanus Neonatorum. — Is due to infection of the newborn 
child via the wound left after separation of the umbilical 
cord. This type is fatal. 

Tbeatmbn’t 

Pro'phylactic . — It is of the utmost importance that every 
patient with a potentially infected wound should receive 
an intramuscular injection of anti-tetanic serum. The 
usual dose is 500 U.S.A. units, but if the wound is extensive 
or delay has occurred a larger dose should he administered. 
A smaller dose may be repeated with advantage at weekly 
intervals for a month. 

Also, .should old wounds require reopening, as for the 
removal of a foreign body, an injection of serum is given 
prior to the operation. 

Symptomatic . — ^The patient is isolated in quiet surround- 
ings. Repeated ansesthetics are required to permit of nasal 
3 
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feeding, catheterisation, and the inje<-tiim <»f antitoxin. 
Chloretone, chloral, and bromides art' given by t lie luout h or 
reotally, and avertin can be given by the latter nmte w it ii 
advantage. Intrathecal magnesium sniphutt* (a e.e. <d’ 2t» 
per cent, solution) temporarily reduces spasms by diminish- 
ing the conductivity of si>inal uervt's. 

C^(rat^ve . — Miich depends oii early rt'cognit ion of the ettn- 
dition. Serum is disappointing when the tlist'U.se is fully 
established, as toxins have ahvutly reacheti the centra! 
nervous system via a.xis cylindeivs and motor nt*rve <*n<li*igs. 
As soon as possible concentrated serum units or 

more) should be injected intratheeally, intravenously, and 
intramuscularly. The dose is repeatetl in twelvt' hours, ami 
again daily until spasms and rigitiity have disappenrecl. 
The best results of serum therapy are ohtiiine«i if the serum 
is introduced into the cisterna magua. A gra«luatt*d lumhar 
puncture needle is insex'ted at the centre td' a litu* joining tlu* 
tips of the mastoid processes, an<l the ci.stern is reiu’lu'd at a 
distance of 4'i> to d cm. The neetlle should not l«‘ intro- 
duced to a greater depth for fear of injuriiig tht‘ medulla. 
About 20 c.c. of cerebro-spinal fluid are jiUow<*d to <*seaju*. 
and a slightly smaller quantity of sermn slowly inje«*ted. 
The patient should be kept in a horis:(»ntal position so as to 
localise the action of the seruni. 

As much as 500,000 units of serum (I.iu units to I e.e.) 
are sometimes necessary for adecjuate ti'catment (i.o. to th<* 
value of about £20 !). Subcutaneous injt‘eti<»ns of I p«*r 
cent, carbolic acid, in doses of 1 c.c., 4uiminist<‘red lunirly, 
are alleged to destroy some of the toxins. 

ACTINOMYCOSIS 

This disease is alleged to affect those whose work brings 
them into contact with com and grain, hut aceumuliiting 
statistics seem to indicate that the diseiise aiTeets all mem- 
bers of the community equally, whatever their occupation 
may be. Probably the aotinomyces are present nornmlly 
in the mouth and alimentary canal, and become pathogen it' 
when some local injury abrades or reduces the vitality of 



SPECIFIC INFECTIOUS DISEASES 


19 


the mucous membrane. The oral manifestations of the 
disease are certainly commoner in patients who neglect 
dental hygiene. 

Small granules, which are sometimes sulphur coloured, are 
found in the pus. These are colonies of the streptothrix, 

and microscopically are seen to 
consist of masses of gram- 
positive filaments, or mycelium. 
These filaments radiate from the 
central part of the granule, this 
arrangement accounting for the 
term “ ray fungus.” These 
mycelial threads are sometimes 
seen to have an expanded end, 
or “ club ” (fig. 7). The clubs 
are gram-negative and are only 
found in the body, and not in 
cultures. The commonest type 
of streptothrix is anaerobic, but 
an aerobic form occasionally occurs. 

Actinomycotic lesions are characterised by the formation 
of a firm, indurated mass, the edges of which are indefinite. 
Dense fibrosis follows, and the overlying skin resembles 
puckered leather. The infection spreads by direct invasion 
of adjacent tissues. Lymphatic glands are not affected, but 
if a vein is invaded pysemic infection is likely to follow. 

The following are the usual sites of infection : 

(i) Facio-cervical . — The lower jaw is more frequently 
affected, often adjacent to a carious tooth. The gum becomes 
so indurated that it simulates a bony swelling. As extension 
occurs, nodules appear, which soften and burst. The over- 
lying skin of the face and neck is indurated and bluish in 
colour, softening occurs in patches, and eventually abscesses 
burst through the skin (fig. 94). The characteristic features 
of the condition are chronicity, dense induration, and sinuses 
surrounded by bluish skin (see p. 153). 

(ii) Thorax . — ^Thc lungs and pleura are infected either by 
aspiration of the fungus, or more commonly by direct 



(Burroughs Wellcome it Co ) 

Fig, 7, — Actinomycosis of 
ox tongxie showing the ray 
fungus. 
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spread downwards from the ]diarynx t>r noek. <»r upwarcls 
through, the diaphrugnv. 

The disease extends through the lungs to the pleura anti 
chest wall, which in the late stages is ritltU<*tl with sinust's. 
An empyema is not uncommon, ami the infect itnt somet inu‘s 
spreads through the diaphragm to the liver or suhphrenie 
spaces. 

Clinically, the condition rcsemhh*s tuhereul<»sis, and in t ht* 
early stages is only tiistinguished hy the discovery of mycelial 
threads in the sputum. 

( hi ) Abdomeyi. — The ileo-ca?cal region is most commonly 
affected, owing to the considerable stasis wliieh tteeurs in 
this part of the bowel. Possibly, for the saint* rt*Hson. tin* 
sigmoid colon is occasionally involved. 

Ileo-csecal actinomycosis nsnally oecur.s in «>ne of two 
forms. Either an indurated mass forms in tlu* iliac fossa, 
or the disease resembles apjiendieitis (see p. ItT 1 ). 'rhe 
actinomycotic infection is usually unsus|H*ete<i until the 
woxmd breaks down a few wec‘kH or months later. In .somt* 
oases the appendix shows no naketl-eye evitlenee »>f 
inflammation . 

The liver is not infrequently affected. In stnne eases tin* 
disease appears to be primary, but moi’t* oftt'u it ari.ses ns a 
pyaemio infection from the ileo-ca*cal angle. OeeusionaHy, 
infection spreads through the diaj>hragm from the pleura. 

The liver becomes adherent to adjacent structures, and on 
section the abscesses present a “ honey-comb ” ap{M*Hruiu‘t* 
due to interlacing strands of fibrous tissm*. 

Treatment. — Extirpation of the infected tissues should he 
attempted whenever possible, as in the ca-so of curly in- 
fection of the ileo-csecal angle. Owing to the <liflieulty of 
excision, cervical infection is xisually titsated conservatively . 
Should sinuses occur they are scra^ied, and packed with 
gauze moistened with tincture of iodine. 

Conservative measures include the administration of 
massive doses of potassium iodide, tip to 5ii thriet* u day. 
Iodised milk is especially beneficial, and is ailministered as 
described on p. 154. The injection of formahleiiytie 
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(4 per cent.), copper sulphate (1 per cent.), or collosal copper 
along the edge of the indurated area is beneficial, but some- 
what painful on account of the density of the tissues. If 
the streptothrix can be cultivated vaccine therapy should 
be tried. 

A detailed description of syphilis and gonorrhoea is outside the 
scope of this work, and those requiring such should refer to one of the 
many textbooks on venereal diseases. We include here a general 
summary of these diseases, and affec- 
tions of the various individual organs 
and structures are considered in their 
appropriate chapters. 

SYPHIlilS 

The usual incubation period of 
acquired syphilis is from fifteen 
to twenty-one days, although 
variations of from seven to 
seventy days have been noted. 

Diagnosis has been revolutionised 
by the discovery in 1 905, by 
Schaudinn, of the causative or- 
ganism, the Spirochseta pallida. 

The spirochsete can be discovered 
in serum or scrapings from most surface lesions. If en- 
lai’ged glands are present lymph can be aspirated with a 
fine needle, and examination will often reveal spirochsetes. 

By means of the dark-ground illumination a spirochsete is 
seen as a spiral organism resembling a corkscrew in appear- 
ance. On the average eight spirals are present, and the 
organism is about 8 microns in length (fig. 8). 

The complement-fixation test, or Wassermann reaction, is 
usually positive in untreated cases, about three weeks after 
the appearance of the primary sore. Treatment should not 
be delayed until the test is positive, but commenced im- 
mediately the spirochaetes are demonstrated. Treatment 
instituted while the serum is negative yields excellent pros- 
pects of permanent cure. In untreated late primary and 
secondary syphilis the W.R. is almost always positive. In 
the tertiary stage a positive result is obtained in about 



{BuTrougfis WeHcotne Co ) 
Fig. 8. — Spirochaeta 
pallida (corkscrew) and 
spirochseta refringens 
(spiral) Smear prepara- 
tion from hard chancre. 
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80 per cent, of cases. If the <'e«tral n«*rvt»ii!> .‘<yf»teiii is 
affected the cerebro-spinal fluid may jzive a i«»si( ivt* react i«*n. 
although the blood stuaini is negativ**. in s4ime s a 

doubtful reaction is remlered positive by a small ” provoca- 
tive ” dose of arsenic. In atUiition to its diagnostic value 
the W.R. is also a valuable eontrol regar<lii'g t hi’ etUeaey of 
treatment. 

Other conditions which reiuler the serum »letii»ite!y 
positive to the W.R. are yaws and leprosy. \V<*ak reuetions 
are sometimes obtainetl in scarlet fever, iniliary tuberculosis, 
malaria, relapsing fever, and advaneed malignant «lisease. 

Precipitation tests are useful wiien elalainite ti'ehniijiu’ is 
impossible, or curtailment of time is neeessai-y. These tests 
depend upon the development of a tloeeuleiit preeipilate 
when antigen and syphilitic serum are mixed aiitl inenbat* d. 
Although pi'obably not quite as aeeurate as the W.U.. this 
test is of great practical value. 

CUnical Featuires. — ^Acquireti syphilitic mauifi-stations are 
roughly divisible into three stages. 

Primary Stage . — In y(>}H’rcent.of eases the primarx s«>re t>r 
chancre is situated on thc‘ genital organs. 

In the male the chancre is xisually obvious, hut in the 
female a primary soi*e on the inner uspt'ct of the vulxa is 
often unnoticed by the patient, ami the infei’tion is likely to 
progress well into the sec<ni<l stage before it.s rind nature is 
recognised. Extragenital chancres t>eeur on the lips (usually 
the upper, fig. 44), the tonsil, the anal margin. th<’ nipple, t la* 
fingers, and rarely in other situatk>nM. 

Primary sores on the lips usimily result from kissinjr. jtiul »*iie eave 
is recorded in which a jrentlcman with sis’oiwiury tileeratton ul' the 
mouth infected five young ladies at a <lanee. each of whom tiewlopei! 
a chancre on the lip. Dental surgeons an<l ae<’ou<’iM-urs are partH'u- 
larly prone to inoculation on the lingers, but “ sypliilitW’ 4*»i\ehi:e ” 
are less common than formerly owing to the use of rubluT glo‘\ es afiil 
more rigorous surgical cleanliness. 

A primary sore is due to inoculation of an abrasion, and S'* 
first noticed as an indurated papuhs which is .sonu’w hat 
irritable. Irritation or friction causes uh-eration, ami a 
typical Hunterian chancre develojis. The ulcer presiuits a 
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definite margin, and fibrosis of the base leads to character- 
istic induration. In the case of vascular structures, such as 
the lip, considerable oedema of the underlying tissues is 
present. In about 20 per cent, of cases chancres are 
multiple, either as a result of infection of two or more 
abrasions, or owing to auto-inoculation of an apposing sur- 
face by the primary sore. The regional lymphatic glands 
become enlarged and firm, and are aptly described as 
“ shotty.” In the case of a penile chancre the dorsal 
lymphatic vessels can often be felt to be “ wiry ” when 
the subcutaneous tissue is rolled between the finger and 
thumb. 

In some cases the initial papule disappears without ulcera- 
tion, and the patient may be totally unaware of its presence. 
On the other hand, virulent secondary infection sometimes 
supervenes and the ulcer becomes acutely inflamed, with 
secondary acute l 3 nnphangitis and adenitis. 

A primary chancre must be distinguished from a traumatic 
ulcer (which follows irritation of an abrasion), a soft sore 
(p. 529), an early epithelioma, and herpes, which is painful 
and commences as a crop of vesicles on an inflamed 
base. 

Secondary stage, which commences when infection is 
disseminated by the blood-stream, and lasts for an arbitrary 
period of about six months. When blood infection occurs 
any organ or tissue in the body is liable to be affected. 

The general manifestations of the secondary stage include 
malaise, anaemia, a varjdng degree of pyrexia, and generalised 
glandxilar enlargement. The epitrochlear, suboccipital, and 
posterior cervical glands are especially liable to enlarge. 
Alopecia is not uncommon. 

Cutaneous eruptions, although var 3 dng widely in their 
natures, are usually characteristic. A S57philitic rash 
appears, as a rule, about eight weeks after infection, and is 
typically widely distributed in a symmetrical manner. The 
earliest manifestation is a roseolar rash due to hyperaemia of 
the cutaneous capillaries. Cellular infiltration and fibrosis 
may follow, with the formation of papules. If the infection 
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is virulent or the patient tlehilitated, pusttile'i aii*i iileeratiou 
are likely to develop, in some ea!»t‘< th«* rai^h exhihit'i u 
scaly appearance, somewhat reseiiihlin^ |KoriaNi>.. but 
differing from that cumlition in that the tl«‘Xor surfaces are 
chiefly, if not t^ntirely. affeeteti. 

The main charaeteri.stics of a syphilitu’ eruption are the 
dull red or coppeiw colour, th<‘ ahstaiee of irritation, the 
symmetrical distribution, aiwl th<‘ polyiii«»rphh’ nature, 
i.e. two or three types of rash are oft«*u present sitiiui- 
taneously. 

Mrico-cutaneous junctions and mucous nnunhruites nr«* 
commonly affected during tlu‘ see»>n«lary stag**. Fapnies 
appear at such muco-cutaneous junctions as the anal luargiu, 
vulva, or angle of the nuiuth. or where eutaiu‘ous surfaces 
are constantly in a])iK)sition. As a result of their situation 
these papules become soiklen, an<l frispunitly foian large, 
foul, greyish masses, which arc tcrmeil eoiul \ loinata. 
Condylomata are intensely infectious, but disappear rapiiUy 
with general treatment and local eleanlin<‘s.s. 'Fhe tmteous 
membrane of the mouth is commonly alTe<*ted. Aloi.st 
papules or mucous jiatehes ai*e seen as circular raisetl areas, 
greyish, in colour, and surroun<ie<l by hyjK*raunie miKMi.sa. 
Ulceration occasionally occurs on tlie surface. .Aliu-ous 
patches are sometimes so large that th<*y reseiuhte eon- 
dylomata, and if situateil on the dorsum of the tongue. th»*y 
were formerly described as “ Hutchinson’s warts.” 

“ Snail-track ” uicei*s particularly affect the mtu'Of%a eov«*r- 
ing the soft palate and tonsils. Tlu*s<‘ eharin-teristie uleerN 
are shallow, greyish, in colour, anti e.xhibit well-tletiiie*l edge.'.. 
The mucous membrane of the nose is ticeasitmully alTeettsl 
in a similar manner. 

yV^o-Twing . ^The saliva in these east's is t»*t*iniiig \\ it li 
spirochaetes. Gloves should always hc' worn, and tongue 
depressors rigorously sterilised. 

At a later period of the secontlary stage ostt'oeopie piiiiis 
or periosteal nodes are often in evidence. 'rransit(»ry ami 
usually symmetrical effusions may occur • in the larger 
j^hits. Epididymitis occasionally dcvelo][>s and is sometiiiu's 
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associated with nephritis and albuminuria. Iritis is not un- 
common, and gives rise to pain, lachrymation, circum-corneal 
congestion, and a sluggish and irregular pupil. The colour of 
the ins may alter owing to oedema. At a later date such 
conditions as choroido -retinitis may develop. Perivascular 
infiltration and mesarteritis are likely to manifest them- 
selves, especially in connection with the brain or cord, and 
nexirological phenomena may result. 

Rupia occasionally occurs as a late secondary manifesta- 
tion, particTilarly in virulent cases. The discharge from 
cutaneoiis ulcers dries in successive layers, so that an 
excrescence of dried pus and debris gradually accumulates, 
and somewhat resembles a limpet. 

Tertiary stage, which arbitrarily commences six months 
after infection, may last throughout the patient’s lifetime. 
The characteristic pathological changes consist either of 
diffuse gummatous infiltration or local gumma formation, 
and almost any structure in the body is liable to be affected. 
In some organs both changes occur ; thus a gummatous 
orchitis is sometimes associated with a local gumma, and a 
cirz'hotic liver may harbour gummata. 

A gumma is a mass of necrotic tissue, which is sur- 
rounded by a zone of cellular infiltration. Plasma cells, 
endothelial cells, giant cells, and fibroblasts are usually 
recognisable. Necrosis of tissue is partly due to toxins, and 
also to deficient blood supply resulting from endarteritis and 
surrounding fibrosis. If untreated, a gumma tends to en- 
large and soften as the necrosis extends. If near the skin 
hyperiemia and induration are evident. The centre of the 
indurated area then softens and eventually breaks down. 
The gumma discharges, and typically a wash-leather slough 
is seen at the bottom of the cavity, or on the fl.oor of the ulcer. 
The edges are characteristically sharply out and circular in 
outline (fig. 9). 

Under appropriate treatment a gumma usually absorbs 
\\ ith surprising rapidity, but occasionally it becomes walled- 
off by fibrous tissue, and eventually calcification may occur. 
In certain situations, notably the testis and bones, long- 
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standing gummata are resistant to ine<lical treat m<‘ut ow iug 
to the density of the surrounding fibrosis or sclerosis, which 
prevents remedial agents in the blood from reuching the 
diseased tissues. In these circumstances <»rchideetomy is 
advisable in the case of the testis, while gutttu'ing or tre- 



Fia. 9. — Gummatous ulcers on the front of the left thi|jch. 'riw* art* 

punched out,’* and the margins typieally <*irtnthir f»r 

phining of bone is necessary for the relief of pain cuuh«‘«1 by 
an endosteal gumma. 

Gummatous ulcers, following subctitant^ms guinniata, 
are especially common in the upper portion of the h*g, the 
backs of the thighs and forearms, and the face. A healed 
gTomma leaves a t 3 !pioal “ tissue-paper ” scar which is pale 
and supple, and often surrounded by a pigm<‘nted area. 

A gummatous ulcer of the leg hasfrequeiitly been inisti^ken 
tor a varicose ulcer (fig. 36). The fallowing are the main 
points of distinction. 
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Varicose Ulcer 

Usually lower third of leg. 
Irregular shape, rounded 
edges, and granxdar base. 

Single and painful. 

History of years. 

Varicose veins present. 


Gummatous Ulcer 

Upper part of leg. 

Circular or serpiginous in 
shape, sharply cut edge, 
and sloughing base. 

May be multiple and are 
painless. 

History of weeks or months. 

Other signs of syphilis pres- 
ent. 


The surgical manifestations of paras3^hilis are considered 
in their appropriate chapters. 

Treatment. — Public Health Regulations of recent years 
have greatly reduced the incidence of S57philis. Clinics are 
available in all large towns for treatment, and laboratory 
facilities and salvarsan are at the disposal of medical 
practitioners, free of charge. In addition lectures, pro- 
paganda work, and increased self-respect which is 
engendered by better education, all encourage sufferers to 
avail themselves of facilities for treatment. 

The treatment of syphilis falls into three groups — general, 
local, and specific. 

(i) General. — As. with any infection, the general resistance 
of the patient is an important consideration. Hygienic 
surroundings, adequate food, and suitable tonics are 
necessary. Iron is necessary in order to combat anaemia 
during the secondary stage. Alcohol interferes with specific 
treatment and must be avoided. Tobacco is allowed in 
moderation pi’ovided mercury or bismuth has not caused 
stomatitis or gingivitis. 

(ii) Local . — No antiseptic of any description should be 
applied to a suspected chancre until the serum has been 
examined bacteriologically. Pending the examination a 
saline compress is applied. After the diagnosis is made the 
chancre is bathed twice daily with a weak antiseptic, and 
calomel ointment, 15—30 per cent., is applied. Circumcision 
is sometimes indicated, and if the chancre is situated on the 
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prepuce it is incidentally remove<l, Init i»t herw i.'.e evei'.Um 
of the primary sore is not ro<‘<»njruen«l< <l. 

Condylomata are treated by ordinary <*I«*jiniitH ss and 
snitable dusting powders, such as one eontaining t-alonie!. 
starch, and boraeie aeid. Oral ma infest a t mns retjuire a 
mercurial gargle, or painting with perehloriiU* of nierenry 
in glycerine (I ; 2,(K>(>). ({muinatous uleers and s*ir«*s are 
kept surgically clean and dressed with nn-reurial loti<»ii. 

(iii) Specific . — In Krhlieh. at his attempt, 

produced an arsenical prejiaration - -sal rttrs tn suitable f«»r 
intravenous injection. Subsequently neo-.saivarsati 
or “ 914 ”) appeared and is more convtanent than “ tint*," as 
it can be given intramuscularly an<i in ai mor«* eoneent rated 
solution. Additionaxl prep^^ralt ions aire lunv availaibh*, uhhdi 
are more stable to expo.sure ami less painful when injeeted. 
The therapeutic rcsxilts obtained by ur.siuiie im* probably <!ue 
to stimulation of increased resistnn<*e on the part of t lietiNMa's. 

The patient should he carefully exuzuineii befor«* embark- 
ing on a coui’se of arsenical nu dicaftoii. ( 'anliiovaseular 
lesions in particular are excluded, an<l the urine is examined 
for bile and albumin. An a|H’rient should be taken the day 
before an injection, and 
alcohol forbidden. No 
vigorous exercise or food 
should be indulged in 
during two hours pi'e- 
vious to or after an 
injection. Intranmscular 
injections are con- 
veniently given into the 
upper and outer portion 
of the buttock, and must 
be injected sufficiently 
deeply to reach the muscle, 
as arsenic causes necrosis 
of the subcutaneous fat, 
with subsequent likelihood 
of an abscess (fig. 10). 



\ iturrim^ihs H* it .1 > , 

Fig. 10. — Intruiniistmliir t<»u. 

Tlie needle* m inHei'teil utti* tho 

upper and outer <pmdrunt oi th** 
buttock. 
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JSismuth preparations are useful for patients who evince 
an intolerance to arsenic. Many preparations are available 
which may be injected intramuscularly. Dental hygiene is 
important before a course of bismuth is commenced, and the 
gums should be inspected at intervals. 

Mercury is used in conjunction with arsenical preparations. 
It is most conveniently administered orally, commonly in 
the form of Hutchinson’s pill, which contains gr. i of grey 
powder, and the same amount of Dover’s powder (pulv. 
ipec. CO.) is included in order to prevent diarrhoea and colic, 
Intramusotxlar injections are useful in that absorption of 
mercury is more certain, and the administration is under the 
direct control of the surgeon, also dosage can be recorded 
with precision. Various preparations are available, such as 
grey oil and calomel cream. The general principle is to 
administer the equivalent of gr. i of the metal weekly. 
Attention to oral hygiene is necessary during the course. 
Salivation and gingivitis indicate the onset of mercurialism, 
in which case injections are stopped, and magnesium 
sulphate and astringent mouth washes are prescribed. 

Mercury inunctions and baths are but little used in this 
country. 

Potassium iodide is indicated in the late secondary and 
tertiary stages. Its action is to stimulate the absorption 
of fibrous tissue, and thus expose infected areas to the 
influence of remedies previously mentioned. Potassium 
iodide (gr. x— gr. xx) should be combined with an alkali, 
such as bicarbonate of soda, in order to obviate gastric dis- 
turbance. Aromatic spirits of ammonia combats depression, 
and liquor arsenicalis is included if the patient evinces a 
tendency to iodide eruptions. The mixture should be well 
diluted, and taken after meals, in order to promote ab- 
sorption. 

Various “ courses ” of treatment are advocated, but no 
hard-and-fast rules are permissible — each patient should be 
treated individually and degrees of tolerance vary widely. 
For details regarding courses textbooks deahng wdth this 
speciality' should be consulted. 
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CONGENITAL SYPHILIS 

Congenital syphilis is arbitrarily «livi<lf<l intM f«»ur m'.ules, 
of severity : 

(i) Miscarriage during the «*arly iiuuiths 

(ii) Birth of a stillborn an<i <»t'ten !nae«‘rat«*d 

(iii) The infant presents obvious syphilitU* fe.tt urt f. ■s.ueh 
as wasting, snuffles, skin eruptions. 

(iv) The child is apparently healthy, but de Velop,'. syphi- 
litic stigmata dxiring the ensuijig \vt*eks. 

The following are the more itn|K)rtunt lesions in i-onnec*- 
tion with inherited syphilis : 

M^lco^^s Meynbranes. — Inflammation of tin* niue*i-{H<rios- 
teum of the nose causes a purulent tlisehurge ktan^ti a.-* 
“snuffles.” Mucous patches, gutninattnis uieerution of 
mucous membranes and adjaeent skin ant! eomlyhanaf a 


Fro. ll.-Ulwra- 
tion of a few weekn’ 
duration due to t-oii- 
genital syphilis. 
The nose has pre- 
viously been partially 
destroyed- Hutchin- 
son’s teeth and in- 
terstitial keratitis are 
also present, (Se- 
queira’s Diseases oj 
Skin.) 


occur. Radiating scars or rhagades (fig. 1 1) ure soinetiine- 
left at the angles of the mouth. 

Skin. A roseolar rash, is not xincominon in tlw‘ curly 
months, especially on the buttocks. Papular t»r pustular 
eruptions, usually arranged in circles or ere.sctuits, upixMir 
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on the jfilexor sxirfaces. Nodular infiltration of the skin, 
especially that of the face, sometimes occurs in older 
children, and resembles lupus vulgaris but extends with 
greater rapidity and is more destructive. 

Teeth . — The milk teeth erupt late and are ill-formed. The 
permanent incisors are peg-shaped, so that the base is wider 
than the edge, and present a well-marked notch (fig. 655). 
The central part of the crown of the first permanent molar 
is maldeveloped, a feature more obvious in the lower jaw, 
and known as “ Moon’s turreted molar.” 

Eye. — ^Iritis, sometimes accompanied by cyclitis, occurs in 
young cliildren. The most characteristic lesion is interstitial 
keratitis, which usually appears between the ages of 8 
and 16 years. The first indication is a “ground-glass” 
appearance of the cornea, associated with photophobia and 
lachrymation. “ Salmon patches ” occur later, due to 
leashes of newly formed vessels. One eye only is affected at 
first, but the second eye is subsequently involved. Prognosis 
should be guarded, as although most cases gradually subside, 
yet opacities may remain in the cornea, or deeper-seated 
mischief, which cannot be recognised owing to corneal 
opacity, may have occurred. 

Ear . — Acute otitis media may result from nasal infection. 
Nerve deafness sometimes develops about puberty, and is 
often associated with interstitial keratitis. 

Bones . — Osteochondritis usually appears during the first 
six months and gives rise to pain and swelling of the large 
epiphysis, the “ pseudo-paralyisis ” of infants. The epiphysis 
is broad and irregular, yellow in coloiir, and the adjacent 
periosteum is thickened. Separation of the epiphysis 
sometimes occurs. 

From the sixth year onwards periostitis and sclerosis 
occur. The tibia is characteristically affected (p. 802). 
Parrot’s nodes occur on the skull bones. 

Breaking-down gumniata lead to necrosis of the palate and 
nasal septum. In the latter case the typical depression of 
the bridge results. 

Joints . — The characteristic affection is Glutton’s joint. 




which, typically jnvsciits itsflf as a paiiilc*'.'* ftYii'-iMU a 

large joint, most commonly the kru'o. It in UNually Ihlatoral 
(p. 861). 

Central 'Siri'ouK — Sonu* «lcgn-«> of ntfiit.il liotioi- 

enc 3 " is common. At puhert.v juvomlc or more r.in f \ 

general pa.ral\'sis, occusional!\' <i«*vel<»p.s. 

Other Organ -'<. — A tiift'nse intcr.stittal fil»r4*'.i'. ot-eani* Hiail \- 
destro^'s the lungs. S.vphtlific cirrhost-^ 4*f the liver ami 
splenic enlargement are not uneoinnion. <>reliiti.-> m.i\- he 
bilatei'al, and if occurring Ixdort* puherty results in iiu}»*»tem-e. 

Treatment. — J’roi>h\iactic tn^atment is <>mitieitt l\‘ desir- 
able, and as a rule the inotiier is v*‘rv tolerant to treat nieiif 
during i>regnancy. A comparntivelN’ heulthx' child is often 
the reward of efficient ante-natal lrt>utmcnt. 'rreatnuMjt of 
the child should be instituted imniediatel%- after l>irth. 
Intramusciilar or intravenous ar.seni<‘ is given twii-e a week. 
It is advisable to give the fii\st hov do.ses int ra vmiousi v into 
the superior longitudinal sinus, via the anteri**r foutanelle. 
Treatment must be continued for at least t wo \ears. and the 
child shortld be kept binder oh.servation for a further {leriini 
of two vears. 

GONORRHOEA 


In 1879 Xeisser diseovertMl the sptxifh- khhiey sha(ie«l 
coccus w'hich occurs in paii-s, am! which is gram Jtei£.iti\ <•. 
On examination of suspected pus < mix* a few polymorphonu- 
clear cells are foxind to [>e attecte<l (fig. 12). 'I’he proha hie 



explanation (»f this eharai>t<'rist ie 
feature is that th<* <h‘1I has been 
killo<l to.vins and .so the organ- 
isms liave mu!tiplie<i wifh<*ut 
hindrance. As u rule organisms 
are readilv hlentilied hy the usu.il 
metluxis t)f staining, hut in douht- 
fxil ca.ses eulture is nei-essary. 
The most apprt>prmte mediuiu is 
nuti’ient l>h>o<l agar, aiul in fort>- 


eBurreughi wnicnmc CoA eight hours tx'picul eU*ar eohatit'S 


Fig. 12. — Gonococci. resembling dcwdrops atppear. 
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The complement-fixation test is a valuable means of 
diagnosis when the actual gonococcus cannot be detected. 

Acute Stage 

In. the Male. — The incubation period is from one to eight 
days. The early symptoms are itching and redness of the 
meatus, the lips of which are sticky. A viscid discharge 
appears which soon becomes thick and yellowish. Anterior 
urethritis develops within a day or two with the character- 
istic symptoms of scalding pain on micturition, a diminished 
stream, or even acute retention. Malaise and slight eleva- 
tion of temperature are present during the acute stage. 
After ten to fourteen days acute symptoms abate, but the 
discharge persists. 

Posterior urethi-itis is liable to occur at any time, either 
from extension of the infection or ill-advised treatment, such 
as inefficient irrigation or the passage of instruments. 

Posterior urethritis is recognised by the frequency of 
micturition, with slight hsematuria at the end of the act, 
aching in the perineum, and turbidity of a second specimen 
of urine after the first flow has washed out the anterior 
urethra. When the posterior urethra is first infected, 
symptoms of toxjeniia are usually pronounced. 

Local Complications. — Anterior urethritis . — FoUiculitis 
following infection of glands of Littre is a common complica- 
tion. Balanitis is sometimes troublesome, and chordee may 
result from oedema of the corpus spongiosum or corpora 
cavernosa. Cowperitis occasionally occurs on one or both 
sides. CEdema of the skin is liable to cause paraphimosis, 
and in some cases a lymphatic oedema persists. 

Posterior urethritis . — ^Acute prostatitis causes rectal and 
perineal pain which is worse on defsecation. Retention of 
urine is likely to occur if suppuration ensues. The in- 
flamed prostate is easily palpable per rectum. Acute 
vesiculitis causes frequent and painful emissions of purulent 
or blood-stained serum. Epididymitis usually occurs 
from the third to thefifth week, and ispreceded by pain in the 
groin due to inflammation of the spermatic cord (funiculitis). 

4 
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Basal cystitis is common and causes pain tht‘ i‘ntl ot 
micturition. 

CHRONItr OR Ij.VTKXT >STV<SH 

The discharge is often vei’v inctmsistent and may only 
occur after such events as uiuluc exerci.se or nh'uholii* excess. 
Typically a ‘‘morning dcwdroj) ” apiK'urs. which is thick 
and whitish in colour. Massage of the j>rostat<‘ and vesicles 
and examination of any expre-ssed tiuid will proha hly rt*venl 
latent infection. Partial emptying of the hlatlder follt>\ved 
by prostatic imussage and tximpletion of t he a<'t is a valuahh* 
test for posterior urethritis anti prostatitis. .\ny threads 
which appear can be examined baeteriologieally. 

Urethroscopic examination reriuires considerahle t*.xpi‘}‘!- 
ence, but readily exposes follicnlitis. erosions, ah.sct*.s.ses, and 
other abnormalities, and also allows the appih'ation of h>eal 
treatment. 

Local Complications. — ^Chronic prostatitis, with which 
is associated chronic vesiculitis, is a ettmmon cau.se of 
persistence of infection. Inflammation of t lu‘ glands of 
Littr6 or lacuna? is also a frequent cause of rt*laps»*. Fpnlitly 
mitis is encouraged by the passage t>f bougies before the 
disappearance of symptoms of acute urethritis. Strictures, 
formerly common, are bectoming in<‘rea.singly nitx*. Tlu'v 
are due to such conditions as local infiltration of tin* wall of 
the urethra, or chronic folliculitis, ami ai‘e fU‘edispos<*tl b\- 
undue zeal in treatment, suciv as irrigation with «>.x<‘e.ssivt*!y 
strong antiseptics. GonoiThcxtal warts oecasionally occur 
on the glands or prepuce as a result of irritation from tlu* 
discharge. 

la the Female. — ^The early symptoms are much less acutt' 
than in the male, and the incubation perioti is .shorter, being 
only two to four days. Infection usually eomiiu*ne«*s in t Im 
urethra, and Bartholin’s glands are commonly infe<‘t*‘ti at 
the same time. A vaginal speculum should not Im' passed in 
the acute stage, otherwise an uninfeetod <‘ervi.x i.s Hubh^ to 
be contaminated. 

The symptoms of acute infection inchnle a semsatiou of 
heat and discomfort of the vulva, and pain on inietnrition. 
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Should the cervix be infected a blood-stained discharge is 
noticed and backache follows. 

Complications . — Vaginitis is common in children who are 
accidently infected, but adults usually escape. Cervicitis 
sometimes occurs spontaneously, or is encouraged by unwise 
instrumentation. Salpingitis, which is sometimes accom- 
panied by ovaritis or peritonitis, is a dreaded complication 
which is apt to cause sterility. Proctitis occasionally occurs, 
and is commoner than in males owing to the greater ease of 
infection. 

ChROKIC or liATBNT STAGE 

Chronic gonorrhoea is due to urethritis, cervicitis, or 
infection of Bartholin’s glands, and any discharge from these 
organs must be meticulously examined in suspected cases. 
The symptoms accruing from chronic infection are very 
slight and the patient may merely notice an occasional 
yellowish discharge. 

Complications — C^hronic endometritis is common, and 
results in menorrhagia, metorrhagia, and mild dysmenor- 
rhoea, associated with backache. Salpingitis is often 
quiescent, but exacerbations are liable to follow sexual 
excess, debility, or labour. Warts are not uncommon and 
are sometimes large and numerous. 

OPHTHALMIA. NEONATORUM 

Infection at birth is the cause of 50 per cent, of cases of 
blindness in infancy, and 16 per cent, of adult blindness. 
The incubation period is 24-48 hours, and is followed by 
chemosis, lachiymation. and discharge. Corneal ulceration 
and sloughing are liable to follow. Prophylactic measures 
include a vaginal douche at the onset of labour, and instilla- 
tion into the infant's eyes of some preparation of silver, such 
a.s collosal argentum, or silver nitrate per cent.). 

Should infection occur the eye must be irrigated two 
hourly with 1 : 8,000 permanganate of potash in an oph- 
tlialniic irrigating flask, and when acute inflammation 
has subsided, the lids are everted and painted with 5 per 
cent, argyrol. In unilateral cases the child lies on the 
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aiFected side, tlie sound eye bein^ protectetl by a fJuller’s 
shield. 

Metastatic Complications. — Infection (»f joints an»l tibro- 
sitis are common (p. Endocanlitis iits'iir-s a.s a rare 

complication, and is assocnattHl with pya*iuii‘ abs»‘«‘ss«‘s. 
Iridocyclitis is not uncommon, especiaUy in «’hronic cast's, 
and necessitates repeated instillation of utr<tj»int>. 

Treatment. — Prophylactic treatment iarj^t'ly depends tui 
better education and preventive measures. inunction with 
30 per cent, calomel ointment before e.xposnre to infection, 
and subsequent tvashinf? with I : 2.000 potassium perman- 
ganate solution, is almost certainly e*tii<*u‘nt. Prophylactic* 
outfits, with directions for use, are rtNuiily ohtainabU*. For 
the female, antiseptic tablebs or jellies are avaihihh* and 
should be supplemented by a vaginal <iouc!«‘ of {lertnaii- 
ganate after exposure. 

Abortive treatment is only sa<*ee.ssful if upplit*«I hehirt* the 
appearance of the purulent discharge. Irrigiitions td’ per- 
manganate or 1 per cent, silver nitrate are .satisfaetorv. 
Irrigation of the mucosa by .strong di.sinfe<*tants is to be 
avoided. 

Acute gonorrhoea requires careful an<l methoiliea! tr«*at- 
ment. If po.ssible the i>atient .shoiihl remain in be»i for the 
first week, otherwise exei*ci.se is strictly limit«*d. Plenty of 
bland fluids, a non-stimulating diet, ami urinary ant i.M>pt {«■.*» 
are prescribed. The patient is warned of the* risk.s of eon- 
junctivitis and transmission of infection. Some surgeons 
recommend irrigation of the anterior uretlira only for the 
flbest fortnight, but urethi'o-ve.sicaI irrigation .s«*ems t«> add 
little to the risk of posterior urethritis an<l its eomplteation.s. 
A solution of 1 : 10,000 permanganate of potash i.s suitabh* 
at first, and the strength is gradually incr<*a.sed as the in- 
flammation subsides. If the patient is unablt* ti> attend for 
frequent irrigation, or cannot irrigate him.self, then iujt'ction 
of silver salts, such as argyrol 1 per cent., or eoUosal argt'ii- 
tum, are useful substitutes. After a fortnight’s treatment 
prostatic massage assists in the expulsion of pus ami inf<‘ett‘«l 
mucus. Treatment is necessary for six weeks, after w lu*n 
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symptoms, discharge, and pyuria should have disappeared. 
The patient is then instructed to take vigorous exercise and 
possibly alcohol in moderation. After three days a provoca- 
tive dose of vaccine is given, and a sound is passed the 
following day. If no discharge results examinations are 
made, including prostatic massage at intervals of three and 
SIX months. 

Chronic gonorrhoea {syn. gleet) is treated by urethro- 
vesical irrigations, which can be self-admmistered after a 
little practice. Persistent posterior urethritis is combated 
by weekly instillations of silver nitrate (|^~1 per cent.) into the 
prostatic urethra. Periodic dilatation by metal sounds, once 
or twice weekly, squeezes out infected material from the 
glands and crypts. Kollmann'’s adjustable dilator (fig. 13) 



is useful for dealing with the prostatic urethra. With the 
assistance of an operating urethroscope such local conditions 
as follicular abscesses and ulcers receive appropriate treat- 
ment. Rectal diathermy of the prostate is useful in skilled 
hands. 


(^KAPTI^il III 
TCMOl^HK 

A TUMOUR irt a collection of cells of f^rov\th, 

wliich. fulfils no useful function. term tumour" 

should be reserved for new -g^rovtths, an<l it> applic^ation 

to such conditions as infiaiuinatt>ry swellings, or eular^iuuent 
of an organ due to liypertropiiy, is to he laindtunned, 

CAes.vriox 

Over 300 years it was stutcti that *■’* 4iny kind of cxtt*rnul irrita- 
tion, whether from motion, heat or acrimony^ may eause eauc«*i\”’ 
and in spite of an enormous amount of rt*seariii work and ex|a*iuU- 
ture of money w'e have adtlctl little to tnir knowledjDje. Maii> Near^ 
ago it was observed that the mitives of Kashiuir were prone tt» 
develop carcinoma of the skin on the inner sides of the thiuhs and 
lower abdomen. This is due to tiudr habit of endeavoutmu to keep 
warm by squatting and hugging eartheiiwtire pots which cuntum 
glowing charcoal (the pot being termed a kangri), with tin* result 
that the adjacent skin is irritatetl by heat. Also it is i*4»minon know- 
ledge that women can swndlow in comfort fluids at u eonsi<!etahl% 
higher temperature than men can tolerate, w’ht<*h fu<d probably 
explains the greater inoidenee of post-eru^oid <*ar<-iitoiita in femah's. 

Chimney-sweeps’ ” cancer of the scrtduni was due to the <*hroiiu* 
irritation, produced by soot, which eolleeted iu the ruga* «»f t he s<*rotunu 
Owing to the growing custom of taking regular huths, this \ariety 
of cancer is nearly obsolete, but chronic irritathm from cdieiitieuls* 
tar, etc,, occasionally produces s<|uumous-<»elled earcduoiita 4sf the 
exposed skin in those who work among these irritants. Again, 
carcinoma of the lo^wcr lip w?as formerly prevalent %vhefi <day pi|H‘s 
were popular, and carcinoma of the tongue is oet*usioisally seen at 
the site where tobacco smoke continually impinges 4»n the biiigiie. 

Regeneration of tissue appears to encourage ninllgiuutt change's in 
the newly formed ceils, which are presuixuildy in a state 4if iiistiihility. 
Primary carcinoma of the liver ifc> sometimes svvn hi tnises of cirrhosis, 
and apparently arises from the liver ceils wliieli are endeavouring 
to regenerate. Similarly, squunious-eelled carein<»iiia oc«*asiuiiall> 
occurs in a chronic ulcer, and a fibro-sareoma arising in a stnir is not 
uncommon (fig. 24), In some situations the site fuskin of em- 
bryonic elements constitutes a favourite position for the ih'Vidopitieitt 
of carcinoma. On the tongue, for example, eaircinomu is prime to 
occur at the junction of the anterior tw'o-thir<is and the posti*rior 
third, also carcinoma is not uncommon at the junctuiii of the anal 
canal and the rectum. 
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Tumours reproduce cells which are similar to those from which 
they arise, although if the tumour grows rapidly the resemblance 
becomes less obvious (anaplasia). It sometimes happens that the 
epithelium from which the tumour grows has already changed its 
characteristics* The gall bladder is normally lined by columnar 
epithelium, but the advent of cholecystitis may result in the epithe- 
lium becoming cuboidal or even squamous, in which case the new- 
growth is composed of these more primitive cells. 

CLASSIFICATIOlSr 

The classification of tumours is fraught with difficulty 
owing to their variety and sometimes atypical appearances. 
Following the suggestion of Adami, tumours can be sub- 
divided into two groups, teratomata and blastomata. 

Teratomata are composed of cells of one individual with- 
in the tissues of a second individual. These tumours 



l. Normal twins. 2. One normal twin, the other an acardiac, anence- 
})halic monster. 3. A teratoma — the twin brother’s remnants are included 
in his normal brother. 


may contain representative cells from all thjee embryonic 
layers, for example, a dermoid, which sometimes contains 
hair, teeth, muscle, gland tissue, etc. Included in this 
group IS the chorion-epithelioma, which very occasionally 
occui-s in the testicle, and is due to inclusion of placental 
remnants. 

Teratoid tumours are a subdivision of teratomata. They 
are composed of cells of the same individual which apparently 
become displaced duidng development (fig. 14). Until 
recently the mixed parotid tumour was considered to be a 
teratoid tumour, but apparently it should be regarded as a 
new-growth of a parotid duct and therefore epithelial in 
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origin. Refinements of staining indieate that the suhstanee 
formerly considered to he eartilagt* is in reality altertsl iiuu in 
secreted by the gland. Sequestrat ion <ierinoi<l-N eoij'-tilute 
a type of teratoid ttnnour, as do«‘s the <“X<‘e«‘«iingl\ r;tr«‘ rhah 
domyoma of the kitiney. 

Blastontata are product <l by abnormaJ growth of com- 
ponent cells of the indivitluai, ami they may ari-.e from any 
of the three embryonic iayta’s. 

Trom the clinical standpoint tumours tiuis fornuMl are 
either innocent or malignant. 

An innocent or benign tuimair is usually eneap-Hidated. and 
does not disseminate. Fretpiently they are mtdtiple. 'I’he 
symptoms produced are due to its size an<{ position. 

Malignant tumours are usually single, ami are liable to 
infiltrate surrounding ti.ssue. They nearly always e« *ut in ue t • » 
grow, and prove fatal in the ahsenei‘ of a<le({uate t reatinent . 
In a vei’y small minority of ea.ses they may < lisa ppea r . 'Spon- 
taneously, a tei*mination whieh has been obs«TVed in the ease 
of a carcinoma of the lip. The tumour is suppoMat to have 
disappeared in patients who sueeumh t(> maiignant gland" of 
the neck, when no primary growth is <li.se<»vere«l at neer* »p.''y . 
Probably in most cases a very small growth in soim* oh"eure 
position, such as the naso-pharynx, has heen overlooked. 
Very malignant tumours, such as scc*on<Iary depo.sits of 
chorion-epithelioma, are apt to destroy adjaeeat hh*od- 
vessels with such avidity that they bi*eome surroundetl h_v 
clot. They are then isolated fi’om thtdr .souree of iint ritnent . 
and consequently perish. 

The commonest forms of malignant tnmour.s are <-airei • 
noma, sarcoma, and melanoma malignum. 

Methods oe Spread ob’ Madksxaxt Tr.Moi'its 

(i) Local Extension . — Carcinomata and sareomutu hoth 
infiltrate adjacent tissues and spread hy tlireet invasion. 
This feature is frequently the first evulenet* of mnligiianey 
when the tumour is examined microscopi<*nlly. Tissiu's art* 
not always invaded in a uniform manner. Invasion take.'< 
place most readily along connective-tLssue pltuios, whort'as 
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fascia or aponeurosis forma a temporary barrier. An 
avascular structure, such as articular cartilage, resists in- 
vasion to a remarkable extent. Other factors influence 
local extension ; thus it is alleged that the spread of a 
rodent ulcer is checked when the growing edge reaches an 
area of skin supplied by a different sensory nerve. Also a 
carcinoma of the pyloric end of the stomach rarely extends 
into the duodenum. 

(ii) Bloodstream ,. — This is the most common method of 
dissemination of a sarcoma, as the venous clefts, so typical 
of a sarcoma, readily permit malignant cells to enter the 
blood-stream. The malignant emboli from a sarcoma are 
most likely to be arrested in the lungs, where they form 
secondary deposits, often accompanied by a blood-stained 
effusion. It is probable that in some cases the malignant 
cells grow along the pulmonary capillaries into the veins, 
and so reach the systemic circulation. 

Dissemination by the blood-stream is usually a late feature 
of carcinoma, as the blood-vessels preserve their normal con- 
struction However, a carcinoma of the kidney not in- 
freciuently invades the renal vein, with the result that 
secondary deposits are found in the lungs. 

(lii) Bymphatics . — The spread of carcinoma along lym- 
phatics occurs both by permeation and by embolism. In 
the former case the malignant cells grow along the lymphatic 
vessels from the primary growth, sometimes in a retrograde 
direction. The presence of the cells in the lymphatics 
stimulates a perilymphatic fibrosis, which compresses and 
destroys the malignant cells, but this destruction does not 
keej) jaace with the I'ate of malignant cell growth. A few 
cells are always ahead of the fibrosis, and so reach the 
shelter of a lymphatic gland, where they multiply in safety. 
Other structures, notably bones, are sometimes affected by 
lymphatic permeation. 

In some instances, notably melanoma malignum, oc- 
casional groups of cells overcome the surrounding fibrosis, 
and give rise to intermediate deposits between the primary 
growth and the glands (fig. 28). 
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In the case of eiuhttlism eaueer cfli;- invath- a l.v!ii[»hatu' 
vessel, and are earrietl J>y the lymph eti'eulati'tn t«» the 
corresponding gland, that glatid> e«»m parat i\ ely 

distant from the tumour are iiahie to he invoUe<i in th«* 
early stages. 

(iv) Inoculatiun. — Inoculation of eareiiioma has heeii 
observed in situationis where skin or mne««us m«*mhran*‘ is 
closelj’- in contact with a. primary growth. Hxaniph's of 
this “ kiss cancer ” are carein«»ma of the l«»\\er lip atTeeting 
the upper, and eai'cinoma of the Ini»ttnn major, giving rise 
to a similar growth on the o]>po.site side «tf the \ nlva. 

Recuri'ence after operation is, in sonu* eu'-es. due to 
infection of the wound by malignant eells. Kxamples of 
this mischance are the appcuiranee of a papilloiua tit the 
bladder scai' after stjprapiihie reimtval of a primary growth, 
and nodules of carcinoma in the .sear «»f the ineisioti after 
radical removal of the breast. 

(v) Gravity . — Cells from a eureiuotna in the tipjMT ab- 
domen sometimes become <letaehed and gra\it.it<* the 
pelvis or ovaries. This transetelomie method of iiioeulat ton 
occasionally gives rise to malignant ovarian ttimotus 
(Elrukenberg’s tumour), which may mask tlu* presence of the 
primary growth. 

(vi) Physiological gn'opnlmon.- -It is alh-getl that ear- 
ciiioma cells from the stomach have passed along the 
alimentary canal and given rise to eureiiu>»na <»f the reetum. 
Also a papilloma of the kidney is nsiially a.ssoeiated with 
similar tumours in the ureter ami st»metiiu«*s in the i>ladder. 


PAPILbOMA 

A papilloma consists of a central axis <»f eoaneet ive t issue, 
blood-vessels, and lyiiiphatics ; the surface is covered by 
epithelium, either sqxiamous, transit it>nal, euhoidai, **r 
colunmar. 

The surface of a papilloma may he iuer«*Iy rougheiitai <»r 
composed of innumerable delicate villous pr<H*esses. as in 
the case of the kidney and bladder. In these sit iiut ions 
papillomata resemble malignant tumours, in that they 
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tend to recur after apparently complete removal, and 
secondary growths arise by implantation. 

Also, as in the case of a papilloma, in a duct of the breast 
actual malignant changes are likely to supervene. 

Common sites for papillomata are the colon, the tongue 
and cheek, the larynx and the walls of cysts, particularly 
in connection with the breast and ovary. 

Papillomata are sometimes due to infection, as in the case 
of venereal warts, which affect the skin in the neighbour- 
hood of the genital organs. Papillomata in special situa- 
tions are dealt with in the appropriate chapters. 

FIBROMA 

Fibromata are apt to occur in connection with fascia, 
aponeurosis, muscle and nerve sheaths, or connective tissue 
of organs. They are therefore widely distributed throughout 
the body. 

In some situations, notably the breast, glandular tissue is 
incorporated amongst the fibrous stroma, so that the tumour 
is in reality a fibro-adenoma. 

Fibromata ax'e occasionally multiple, as in the case of von 
Recklinghausen’s disease, or neurofibromatosis {vide p. 50). 

Clinicallj' a typical fibroma presents itself as a smooth 
rounded swelling, either firm or elastic in consistency, accord- 
ing to whether it is of the “ hard ” or “ soft ” variety. It 
is painless, unless growing from a nerve sheath, in which case 
pressure affects the adjacent nerve fibres and causes pain. 
On section a fibroma shows whorls of fibrous strands, and 
is not unlike the cross-section of an onion. 

Tvpjbs of Fibromata 

H(t)d . — ’rhese tumouz's grow slowly, and do not attain a 
lui-ge size. All grades of hardness exist, according to the 
relative pi’oportion of fibrous and cellular tissue. 

Soft, which may be so cellular that a section closely 
I’esembles a sarcoma, and as they occasionally become 
sarcomatous the izznocent tumour imperceptibly undergoes 
malignant changes. The softer a fibromata is the larger 
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it is likely to grow, and the more Ukeiy it to 
sarcomatous. 

Recrm'ent {ffiin. “■ Keeurrent Kihroiii <*f P.iget "). - 

Examples of this type are the iil>r<U!iata of nue'ch* 
the fibrotis polyp of the nose, aiui the fibrous epulis (p. I lo) 
The tumours presxunably eoinnienee as true til»r»»mata. but 
gradiially become sareoinat«uis. 

This change is hastenotl by 
incomplete efforts at removal 
(fig. 15). The moral is that 
wide excision shoukl be prac- 
tised in all cases, so that the 
tumour will not be ‘‘recuiTcnt 

Desjnoid . — This is an unusual 
type of fibroma occurring in 
the abdominal wall of mitldle- 
aged females, particularly in 
those who have borne chiklr<‘n. 

The tumour is a ty])K*al 
fibroma, with the ex<*c*ptlon 
that it has no capstile aiul 
invades the abdominal nmscles, 
so much so that islands of 
muscular tissue become in- 
corporated in the tumour. 

X-rays usually cause regression of the d<*smoi«l, hut if thi'. 
is ineffectual, or should the growth recur, then excision sin uikl 
be performed with a free hand. 

Keloid . — ^These tumours occur in scars, partuudarly 
following burns. The tendency to develop a kci«i{d is in- 
herited, and is paiticularly in evklenee in tubereulotis an«l 
negroid families. In appearance a kelokl is smooth, somi- 
times lobulated or even claw-like, ami may itivade the sub- 
cutaneous or sxibfascial tissues. Microsco]»k*any, tht‘ stru»>- 
ture is similar to that of a soft fibi*oma. A keloid never 
becomes malignant, and though it may persist for years, the 
ultimate tendency is to disappear gra<h tally. 

Excision of a keloid should never be jHTformt'd, Jis 
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recurrence is the rule. If unsightly, the application of radium 
or X-ray therapy causes a satisfactory diminution in the size 
of the tumour. 

LIPOMA 

UiFi’XJSE lipoma occasionally occurs in the subcutaneous 
tissue of the neck, from which it spreads on to the pre- 
auricular region of the face. It is associated with excessive 
beer drinking, and therefore is less common than formerly. 



Kiu. 1 (>. — Calf ificat ion in a large j>edunculated lipoma of the 
thigh whicdi had been present for over twenty years. 


owing to the rise in price and inferior quality of that com- 
modity. The tumour is not obviously encapsulated, and 
gives I'ise to no trouble beyond being unsightly. Portions 
of the tumour should be excised if the patient wishes to 
improve his appearance. 

Multiple lipomata are not uncommon. The tumours 
remain small or moderate in size ; and are sometimes pain- 
ful, in which case the condition is probably one of neuro- 
lipomatosis. Dercum’s disease {vide p. 594) is an associated 
condition. 
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CiRCUMSCKiHKD lijxnnata. art‘ ainon^u!: tia* of 

tumotirs. The charaeterist ie feat uri*< are 
the presence of a definiti* an<i lobulation. If the pro- 

portion of fibrous tissue is not t*x<*t*.s^ive a MUi'^e ot fhiet nation 
can be obtainc^d. Thi^si^ tumours ha\e a \\ iile^^preat! 
tribution, as they can o<*eur in any part id the boily \% here 

SCAtP 

imCHANIAU APOMeRO.SKI 
AntOLAn. ithhut 
SKULi. 


Fig. 1 7.- Krosioii of 
the Bk\iU <hie to a 
apoiieurotic lipoimu 




fat is found. As wouUl I>o u lifMima i3«‘»*|»ly 

situated is liable to he mistaken f«»r other sueUinjis. as 
difficulty arises in reeo^;?nisinf' the typieal si;ifns. 

Should the lipoma contain an <>xee.ssive utnotint of fibrous 
tisstie it is termed a fihro-iiponm. Oeeusionally eonsithTable 


vascularity is X’i'<*wt*nt, 
often with telangiect- 
asis of the ovei'lj'ing 
skin, in which ca.se the 
tumour is a na^vo- 
lipoma. Myxomatous 
degcnei-ation and cal- 
cification (fig. 1(5) 
sometimes occur in 
lipomata of long dura- 
tion. 

Clinically, circum- 
scribed lipomata are con- 
veniently classifksi a<*- 



cording to tlieir situation: ,o » » , , 

(i) SubciHmwous are • " , n ‘"'‘r**;."*' V , ^ ' 

mo.st commonly found in d>r. W aid < mu-i . 

the shoulders or back (li^, 18 ). altlinu^h no part of the liodv in 
immune. XTsually the characteristic featiirt*s are reaidilv 3is<*<*rtuiii«*<L 
It must he remembered that a lipoma is occusionully' pn^si^tit over 
the site of a spina bifida. A eai*eful CKUiuinatnui shotihi titstm*" 
guish such conditions as a tuberculous abscess or u sebaccints 
which may superficially resemble a lipoma. Subcutaneous Ii|Minuita 
occasionally become pedunculated, or the infiuenet* of j^ravHv niav 
cause the tuniour to gradually change its position. 

(ii) Subfascial* ^Lipomata occurring under the pultnur 4tr iilanlar 
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fascia are liable to be mistaken for tuberculous tenosynovitis, as the 
dense, overlying fascia masks the definite edge and lobulation of the 
tumour. However, the swelling is circumscribed, and wasting of 
muscles is negligible. Difficulty is encountered in complete removal 
as pressure encourages the tumour to ramify. Subfascial lipomata 
also occur in the areolar layer under the epicranial aponeurosis, and 
if of long duration they erode the underlying bone, so that a 

depression is palpable on 
pushing the tumour to one 
side (fig. 17). 

(iii) Subsynomal arise from 
the fatty padding around 
joints, especially the knee- 
They are apt to be mistaken 
for Baker’s cysts, but their 
consistency is constant, 
whether the joint is in 
extension or flexion. 

(iv) Intra’^articular , — ^The 
term lipoma arborescens ” 
is somewhat misleading, as 
the condition is, strictly 
speaking, not neoplastic, but 
rather a fatty and fibrous 
infiltration of synovial tags. 

(v) Intramuscular* — 
These occur particularly in 
the thigh or around the 
shoulder. Owing to trans- 
mitted pressure the tumour 
becomes firmer when the 
adjacent muscles are con- 
tracted. Weakness or aching 
results, owing to mechanical 
interference with muscular 
action. The condition is 

,, ,,, T X 1 1 X. often difficult to distinguish 

tic;. iy.--lnt«tmuscuU^r hpoma. ot ^ fibro-sarcoma, and 

exploration is usually neces- 
sary in order to determine the actual nature of the swelling (fig. 19). 

(vi) l^arosteal occasionally occur under the periosteum of a hone, 
an<i are diflicult to diagnose with confidence if deeply situated. 

(vii) Subserous are not common, but are sometimes found beneath 
the pleura, where they constitute one variety of innocent thoracic 
tumour. A retroperitoneal lipoma may grow to enormous dimen- 
sions, an<l simulate a hydronephrosis or pancreatic cyst. A lipo- 
matous mass is frequently found at the fundus of the sac of femoral 
hernia, but this is a condensation of retroperitoneal fat rather than a 



neoplasm. 

(viii) Submucous occur under the mucous membrane of the 
respiratory or alimentary tracts. Very rarely a submucous lipoma 
in the larynx causes respiratory obstruction. A submucous lipoma 
occasionally occurs in the tongue. One situated in the intestine is 
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likely to cause an iiitti.ssusceptiou, which is fh<- first indication «*f 
its presence {fiir. 20). 

(ix) Kxtraduml . — .V lijjoinu is it rare varictN «»f' spinal tiiinour. 
Owinjj to the absence of fat 


within the skull intracranial 
lipoinatu do not occair. 

(x) luira-glandiilor . — 
Lipoinata occasionally arise 
from the fat within the 
lobnles of the breast, an<i 
they have been deseriljed as 
occurring in the pancreas, 
under the renal capsule, an<l 
in connection with other 
organs. 

Treatment. — If a 
lipoma is causing trouble 
on account of its site, 
size, or position, removal 
is indicated. Owing to 
its definite capsule aud 
comparative avaseu- 
larity, removal of a 
lipoma is usually ac- 
complished without <liffi- 
culty. 


ADENOMA 
Adenomata arise in 
connection with secre- 
tory glands, and re- 
semble to a greater or 
lesser extent the struc- 
ture from which they 
arise. They are encap- 
sulated tumours, and 



Kig* 20. — lilt iMit ti by 

a submiieous liptitnu of iht* o.im uii*. 


with the possible excep- 
tion of those occurring 
in the th3n:oid gland, 
fail to produce secretion. Occasionally a fibroma coutnijis 
a large proportion of fibrous tissue, c.g. the hnnl fibro- 
adenoma in the breast, while in other situations, notably the 
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pancreas and thyroid gland, cystic degeneration is common. 
Adenomata arising from secretory glands of mucous mem- 
brane are liable to pedunculation, as in the case of a rectal 
“ polyp.” Simple enlargement of the prostate is due to a 
diffuse hyperplasia of glandular tissue, usually associated 
with multiple adenomata. Adenomata in certain situations 
tend to undergo malignant changes, especially those occur- 
ring in the prostate. 


NEUROMA 

True neuromata are rare tumours, and occur in connection with 
the sympathetic system. They comprise the following types ; 

(o) Ganglioneuroma, which consists of ganglion cells and nerve 
fibres. It arises in connection with the sympathetic cord, and 
therefore is found in the retroperitoneal tissue, or in the neck or 
thorax. It usually occurs in children, and is entirely innocent 
and causes symptoms merely by the size and position. 

(ii) Keuro-blastoma , which is less differentiated than the ganglio- 
neuroma, the cells being of an embryonic type. The tumour some- 
what resembles a round-celled sarcoma, and disseminates by the 
blood-stream. 

(c) Mi/clinic neuioma, composed only of nerve fibres, ganglion 
cells being absent. The very few tumours which have been reported 
have arisen in connection with the spinal cord or pia mater. 

False neuromata arise from the connective tissue of the 
iiei’ve sheath. They are either localised single tumours, or 
diffuse. 

(i) Local 

A single neuroma is usually found in the subcutaneous 
tissue, although occasionally a “ trunk neuroma ” grows 
from a lai-go cranial or peripheral nerve, the acoustic 
ttnnoxir being an example. The “painful subcutaneous 
noilule” forms a smooth firm swelling, which may be 
moved in a lateral direction, but is otherwise fixed by the 
nerve fi'om which it arises. Pain is likely to occur from 
pressure of the tumour on the nerve fibres which are spread 
over its surface. 

(lystic degeneration or sarcomatous changes occasionally 
occur. 

The tumour should be removed with the minimum of 
damage to the nerve. If it is necessary to resect a portion 
of an important nerve, the cut ends are sutured. 



50 


A SHORT PRArTR’E OF SITRJKRV 


(ii) Dikki'sk 

{(f) Moll ii«rn m Fihroainn 

This ctnulition f<>nsi.sts of iiumt-rous soft lihnunata. w hi<’h 
grow from the ternuiial t\\igs of eiitaii*‘tius nta-vo'- (lig. 21). 
They are usually distributetl freely <»ver the ImmIv. with t lie 
exception of the pulnis anti stiles, 'fhe tunmurs vary in 



Fxu* * 2 * 2 , Ah utIvunoiMi rum** 

of mMiHraUhiMi ii<*untribrotiintH4iH. 

{H.C’.S, Mushuiiu) 

size from a pin’s head to a hen’s egg. i^igmentnlitui <»f 
the skin is sometimes present, and tunitmrs are oeea.sitnmlly 
present on deeper nerves. Sarcoma may tleveltip in con- 
nection with the ttimonr, or melanoma frtnn the pigment etl 
areas. 

This condition is distinguished from mtilittsetim ctm- 
tagiosum, in that the swellings are not conhnetl to t^xjMi.sed 
surfaces, umbilication is absent, and the tntnours tif neuro- 
fibromatosis are usually pedunculated. 



Fia* 21. — An early case of 
ixiollviscuiii fibrosu n i . 
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(b) Oeneralised N eiirojibro'matosis {syn. von Reckling- 
hausen’s Disease of Nerves) 

Cranial, spinal, and peripheral nerves may all be diJBfusely 
or nodularly thickened (fig. 23). The overgrowth occurs 
in connection with the endoneurium. As in the case of 
molluscum fibrosiim, pigmentation occurs and sarcomatous 
changes may develop. 

(c) I^lexiform Neurofibromatosis 

This rare condition usually occurs in connection with branches 
of the fifth cranial nerve (hg. 23), although examples have been met 

with in the extremities. The 
affected nerves become enorm- 
ously thickened as a result of 
my xo -fibr cm at ous degeneration 
of the endoneurium. If occur- 
ring in the scalp the underlying 
skull may be eroded, and in 
other situations the involved 
skin sometimes hangs down in 
pendulous folds. Plexiform neu- 
rofibromatosis is sometimes as- 
sociated with the generalised type 
of neurofibromatosis. Sarcoma 
rarely develops. 

(d) Elephantiasis Neuromatosa 
This rare condition is congeni- 
tal in origin, and usually affects 
one leg. The skin and subcu- 
taneous tissues become greatly 
thickened, so that the patient 
finds walking increasingly diffi- 
cult. The skin is coarse, dry, and thickened, resembling an ele- 
phant's hide. Other types of neurofibromatosis are sometimes 
associated. Amputation is usually necessary. 

A.m2mtatiou 

Fu'^iforni swellings occur at the ends of divided nerves after 
amputation of a limb. These swellings consist of fibrous tissue and 
voUlhI nerve fibres. .Vs they give rise to pain, their development 
siiouid he discouraged by jiulling dowm, crushing, and ligaturing all 
divider! nerves before suturing the flaps after an amputation. 

CARCTNOMA 

Carcinoma, the commonest form of malignant new-growth, 
is alleged to be increasing in frequency. This increase is 
probably apparent rather than real, and is explained by 
more accurate methods of diagnosis. In some situations, 
such as the alimentary canal and bronchi, an actual increase 



Pus. 23. — IMoxiform neurofibro- 
matosis in connection with the 
s<’cond div'ision of the tiigeminal 
iirrve on the right side. The sub- 
cutaneous tissues are greatly 
lliK'keiud, aiul tlie patient was 
unalile to ojitai Jus eye. (Courtesy 
of J K M.Whigham) 
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has oct‘tirre<l during recent yt'ars. (Jmsiter foiisiimp 

tion, with consequent eontaininati< »u of air hy irritating 
fumes, is an alleged explanat aai of the trequoiiey 
of bronchial careinonia. Fortunately, ow iug to in<-reasing 
avoidance of pre<lisposing eaus<*s, «ither ty|M‘s oi ear«‘iuonia 
are less frequent than formerly, notably that of the skin, 
lip, and tongue. 

Carcinomata ai’e conveniently elassifietl according tt> the 
type of cell from which they arise, as. for e.xample, glandular, 
squamous, or basal-cellecL 

(i) GLA 2 si>\^r..AH is whlely distributetl, an<i <-o!nmonly 
occurs in the alimentary tract, breast. an<l tit«*rus, and less 
frequently in the kidney, prtistute, gall bludd«*r, thyroid, 
and other organs. 

Glandular carcinomata not only arise fn»m secreting 
epithelium, but also from ducts, in whudi ease the cells are 
cubical. The three pathological types of glandular car- 
cinoma are as follows : 

Alveolar, in which the ceils are arrange<i in eireums«*rilH«d 
groups or alveoli, no glandular strtiet are being iHM'ognisable. 
This type commonly occurs in the breast, an<i tin* majority 
of cells are sphoroklal in shapt*. 

Adeno-carcinoma, so called from the t<*n<leney of tin* c*‘Ils 
to foi*m acini, w'hieh resemble those of th<‘ gland from w hieh 
they are derived. The alveoli are ductless, aiul t lu* walls 
are composed of layers of cells which invade the sTirroutKling 
tissues. This type is common in the stomach ami cohm. 
The cells of the primary growth, and evtm of the mt‘tastas4>s. 
sometimes retaiir seci'etory powers (p. IHU). 

Colloid, which develops in tumonm arising from <'<*Hs 
which secrete mucin, and is a degenerative process. 'I'lie 
mucin permeates the stroma of the gi'{)\vth. \\ hi»’h ap|M‘ars 
as a gelatinous or semi-translucent mass. I’his type is not 
uncommonly seen in growths of the ccjlon ami gall bkui<i<*r. 

Glandular carcinoma is also subdivide<l into various typt‘s. 
e.g. encephaloid, scirrhus, and atrophic seirrlnis. 'riiese 
distinctions depend clinically on their rate of growth, ami 
pathologically on the relative proj^ortions of fibrt>\is tissui* 
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and gland elements. They typically occur in connection 
with the breast, and are described in the chapter dealing 
with that organ. 

(ii) Sq'Camotxs — ^which arise either from surfaces covered 
by squamous epithelium, or as a result of metaplasia. Thus, 
prolonged irritation of the gall bladder by stones causes the 
normal columnar epithelium to revert to a less differentiated 
type, and cuboidal or squamous-celled carcinoma develops. 

Squamous-celled carcinoma is particularly liable to occur 
as a result of chronic irritation (p. 38). The regional lymph 
glands are likely to be invaded, but blood-borne metastases 
are rare. The lymphatic glands occasionally undergo colloid 
degeneration, to which secondary infection from the primary 
grow th may be superadded, so that if the skin gives way over 
the softened gland a glairy, semi-purulent fluid is discharged. 

Microscopically, squamous-celled carcinomata are either 
papilliferous or ulcerative. On section solid masses of 
polyhedral cells are seen, which invade the deeper structures. 

“ Cell-nests ” are usually apparent in slowly growing 
cases, and are due to deeper cells becoming flattened and 
undergoing keratinisation. “ Prickle ” cells are charac- 
teristic, and resemble the prickle cells present in the 
epidermis. 

Squamous-celled carcinoma of different tissues are dis- 
cussed in their appropriate chapters. 

(iii) BASAL-CELnED (syyi. Rodent Ulcer). Vide p. 933. 

Jiiodtvmiral Diagnosis . — ^At frequent intervals claims are naade 
that ciiticer can be detected by examination of the blood or serum. 
Thus IJendicn has recently asserted that the presence or absence of 
cancer can lx* detcrniined by a flocculation test of the serum, com- 
bined with physical examination of the blood, hut after the first 
wave of enthusiasm (fanned by the lay press !) this test is now dis- 
cretUted. 

SARCOMA 

Sarcomata occur in connection with structures of meso- 
blastic origin. Many tumours formerly labelled “ sarcoma ” 
are now vor^’ properly excluded from this group. Thus a 
“ myeloid sarcoma ” is more accurately described as a 
“ giant-celled ” tunioui* of bone, the “ melanotic sarcoma ” 
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becoineK a melanoma, and m<».'>t “ sureonmta '' <»f the te>tieh* 
ai'e in reality a eareinoma <»r teratoma. 

Sareoinata tlirtVr from eareinoinata. u«»t <mly in tla-ir 
derivation, hut also in their ajre ineitlenet*. as .sareomata are 
most coninion <iuring the iirst and second tieeades. More- 
over, sarcomata often grow with greater rapidity, and tlis- 
seniination occurs mainly hy the hlood-st ream. 3(Iiero- 
scopically, the cells of a carcinoma arc arratigt‘d in masses or 
columns, whei’eas sarcoma ctdls are often separated from 
each other. In some cases a sarcoma ilevelops in pre-exist- 
ing benign tumonrs, sneh us a iihroma or uterine tihrohl. 
In other cases, some metaholie eomlition predisposi's to their 
occurrence, as in the ease of vtm Reeklinghausen'.s disease of 
nerves or Paget’s <li.s<‘use of hones. A h'W insfanees art* on 
record in which a sarcoma, usually of bom*, tolh»wt*tl tlireetly 


upon an injury. 

Sarcomata commonly originate in hones or i»eri«isteum. 
If the tumour grows slowly the sarcomatous t*ells rt*pi'<idne** 
tissue from which the tumour originatetl, and thus an ostt*<»- 
sarcoma or chondro -sarcoma results. Fihro saretunata art* 


composed of sjwndlo 
cells of varying 
lengths. In many 
cases it is difficult to 
distinguish with cer- 
tainty, even micro- 
scopically, between a 
simple fibroma and a 
fibro-sarcoma of low- 
grade malignancy. It 
is probable that some 
fibromata impercep- 
tibly become sar- 
comatous, particularly 
after incomplete 
attempts at removal, 
e.g. Paget’s recurrent 
fibroid. A fibrous 



124*-" iV -Htirt'ttii nt tif tin* 111., 

origiuatiugr \n tlip 'rht- 

tuinoxxr Imw cxltmcitRl intt> th%* t**iii|M>rai 
fossa, and \iU‘prattnl. 

An expensive dost* of X-ru\ H^ ni»|4ioti f*tr 
I'ing-worm eleven years | >n*vionsly, restil t I 
in ascar, from wliieU the tumour tleveUtpeiL 
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epulis and a fibrous polyp of the nose are examples of fibro- 
sarcomata of low malignancy. 

Fibro-sarcomata not uncommonly arise in scar tissue, 
sometimes many years after the scar wajs inflicted (fig. 24). 
Owing to the relative avascularity of scar tissue an asso- 
ciated sarcoma grows slowly, but eventually causes exten- 
sive destruction of adjacent structures (fig. 25). 



Fig, 25. — Erosion and absorption, of the vault of the skull, due to 
fibre -sarcoma of the scalp. (Same case as fig- 24.) 


A lympho-sarconia arises in lymphatic glands, tonsils, 
Peyer’s patches, or lymph nodules in the intestmes. 
O lands of the neck or mediastinum are most commonly 
affected. This variety of sarcoma grows rapidly, and 
gives rise to metastases in adjacent lymphoid tissues. 
The tumour is composed of small round cells which 
stain deeply, and which are highly radio-sensitive, but 
owing to early dissemination the prognosis is practically 
hopeless. 

The terms round-celled, spindle-celled, etc., are applied to 
tumours -which contain no differentiated cells. 
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The microscopic appcanmcc of ji sarcoma Vinrics con- 
siderably. As the woixi implies, most tumtmrs aj>jM‘ar as a 
tieshy mass, but their consistency (icpt*ii<ls on tii<* relative 
proportion of fiI>rons anti vascular tissue. .\n avaseular 
fibro-sareoma appears jvs a hard, almost white tumour, 
w'hereas a sarcoma of the breast is fretjueiitly soft. h.ejut»r- 
rhagic, and often cystic, owing to muctad degeneration. 
Hfemorrhage conimonly occurs in a sarcoma. tn\ing t«i t he 
very thin walls of the blootl- vessels, whieh in stune plae«‘s 
are even absent. The absorption of liluin ferment fr«»m 
extra vasated blootl ac- 
counts for the irregu- 
larities of temperature 
which are st) eharaic- 
teristic of a raj)itUy 
growing sarcoma. 

Sarcoma tjf separate 
organs ai‘e ct>nsitlere<l 
in their apprt>priatc 
chapters. 

MELANOMA 

Melanotic tumtnirs 
usually arise in the skin 
or pigmented layer's t)f 
the eye. They are either 
benign, or malignant. 

Bkkigx 

These occur as congenital pigmentetl mevi or mt>les, <»r 
as pigmented warts. These tumours usually remain un- 
altered, but occasionally malignant changes supervt'ue. 

Maucqnant 

A melanoma malignum most commonly is st coudary 
to a benign pigmented tumour. In the case of a mt>le, 
the first evidence of malignancy is ulceration and t<*n<It‘ii{'v 
to bleed. The primary growth may remain quitt* small, and 
yet give rise to large secondary deposits. Occasionally a 



Fus. A *istu 
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melanoma maligmim 
arises spontaneously, as 
in the case of the nail 
bed (fig. 27) or in the 
uveal tract (fig. 26). 

As a rule a melanoma 
malignum is virtually a 
death-warrant, as these 
growths give rise to early 
and widespread dissemina- 



Fig. 27. — Melanoma malignum aris- 
ing in tlie bed of the big toe nail, 
(K.C S. 1813 1.) 


tion. Tumours arising in the skin permeate lymphatics. 


and intermediate deposits commonly 



occur between the primary growth 
and regional glands (fig. 28). At a 
later stage bones and viscera are likely 
to be involved. Melanomata occur- 
ring in the uveal tract frequently give 
rise to visceral deposits, particularly 
in the liver, which may be enormous in 
size (fig. 60). After removal of an eye 
on account of a melanoma a latent 
pei'iod of many years may elapse, but 
secondary deposits inevitably appear. 

Histologically, melanomata arising 
in the skin usually show an alveolar 
arrangement. The pigment granules 
vary in colour from black to yellow, 
and are situated both in the cells and 
in the stroma. Secondary deposits 
are typically black, but sometimes 
contain very little pigment or even 
none at all. In advanced cases 
melanuria occurs. 

The treatment of a melanoma con- 


Kus. 2s. :Melano- sists of immediate and free removal 

matous deposits in sub- of the primary growth and regional 
cutaneous lymphatics gj^nds. The prognosis is very poor, as 

(R.C.S. Museum. 2035.1.) intermediate deposits are likely to 
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appear in t>he i\^npl^atic vessels, or tHsseminjiti<»n may Iiuve 
already occurred by the bitaal-streuiii. Ru<lium is useless. 

An unusual variety of 
nosis is oeeiisioiially s<*en, in 
which the pif^nle^lt from a con- 
genital mole slowly spreads in 
the suiTountiing skin, with no 
imine<liute evitlenee of malig- 
nancy. After a iMnioti of 
months or t‘Vt‘n years nutiig- 
nant changes su|H*rvene. 'I’he 
pigmenttd patch shouhi Ijc 
excise<l freely s<* as to forestall 
nialignant changes. 

ENDOTHELIOMA 

The ciKlothelial linings of 

Fi«. 29.— An emlotholioina blood- vt Hsels, lymphatic Spact'S, 

arising from the stilsutajusms and scroxis membranes occiision- 
tissues. • * a. t 

ally give nse to iii*€»piuHius. 
Endotheliomata, therefore, enjoy a whle ninge of tlistribxt- 
tion (fig. 29). Although the original ceils are flattened, th^ey 
become spheroidal or cnboidal when neoplasth* ehunges 
occxir. Endotheliomata are not 
usually highly malignant, and dis- 
semination occurs in a minority of 
tumours. 

Endotheliomata arise from th<‘ 
pleura and rarely from the peri- 
cardium or peritoneum. The “ en- 
dothelioma ” of the dura mater is 
thought by some to arise from the 
arachnoid membrane, which is not 
an endothelial structure. Calcifi- 
cation occasionally occurs in these 
tumours, in which case it is termed 
a “ psammoma.” 

Perithehomata are tumours aris- 
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ing in connection with, the endothelial lining of small 
blood-vessels or lymphatics. Carotid body tumours are 
probably of this nature (p. 162). 

Gaucher’s disease of the spleen (p. 245) is considered by 
some authorities to be an endothelial neoplasm. 

Cylindroma {syn. ‘‘ Turban ” tumour) is so- called from tlie 
arrangement of the stroma in peculiar transparent cylinders. It 
is considered by some to be a baso-cellular carcinoma, although other 
authorities classify the tumour as an endothelioma. The tumour 
gradually forms an extensive turban-like swelling extending over the 
scalp (fig. 30). Ulceration is uncommon, and the tumour is 
relatively benign. 

Tumours arising in connection with special structures or organs 
are considered in their appropriate chapters. 



t'HAP'rWR IV 

I JLC^K RATI < >X AX ! ) < J A X( i H HX K 
TTLCERATION 

An ulcer is caustnl hv <lest met iou t»f surface* tissue, hv 

coll, rather than iii iua<‘rosco|>ie quantities. 

Ulcers are classified as iu>n-s|H*cific, s{«*t>itle, and 
naut : the two latter frronps are dis<*us.se*d in a pproju-iate 
chaj)ters. 

Kon-spccijtc are rlue to iufet'lion of wound.s 

caused by injtiry or pliysieal irritaiits. I*roIon^«>«l pressure* 
and intei’feronce with the circulation, as in t!u* <-ase <»f 
vai'icose xilccrs, are pre<lisposinf» ciiuses. 'IVophii* tilecrs ju*t* 
associated with derangement of vaso-mt»tor <*ontroI, anal 
any debilitating condition prc<Usposes to and hitid<*rs tlw* 
healing of an ulcer. 

The life-history of an ulcer consi.sts of three phases, those 
of extension, transition, and I'epair. During the stage of 
extension the floor is covered with cxudat<‘ and shmghs. 
wrhile the base is indurated. The edge is sharply d€‘fhied. 
and discharge is then pxnulent, and j>erha]>s sanious. 'I’hi* 
transition stage is occupied in i>reparatioii for healing. 
The floor becomes cleaner and sloiighs st*j>aj’aite. Inilura- 
tion of the base diminishes, and the diseharg<* he<*otues iiitiia* 
serous. Small reddish areas of granulation tissue api«*ur on 
the floor, and these link up xuitil the whole surfa<*<‘ is eovertni . 
The stage of healing consists in the transformation of 
granulation tissue, which gradxxally eonti*acts to form a sear. 
The edge of the ulcer becomes more shelving, and epith<-Iium 
gradually extends from it to cover the floor : this h<‘a!ing 
edge consists of three zones — the outer of ej)it helium, which 
appears white, the middle one bluish iti coloiu*, where 
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graiixilation tissue is covered by a few layers of epithelmm, 
and the inner reddish zone of gi*anulation tissue covered by a 
single layer of epithelial cells. Excessive granulations, 
commonly known as “ proud flesh,” need to be discouraged 
by scraping, or by the application of a caustic, e.g. silver 
niti'ate stick. 

Skin grafting is useful in hastening the healing of an 
extensive ulcer. The method recommended by Thiersch is 
most commonly used, although the pedicle graft is increas- 
ing in popularity. Thiersch’s method consists in scraping 
away the granulations on the floor of the ulcer, and securing 
haemostasis by pressure with hot saline pads. Areas of 
cuticle are removed from healthy skin, usually from the 
thigh, with a non -bevelled razor, the line of section just 
reaching the papillae, which appear as tiny oozing spots on 
removal of the graft. The gi'afts are transferred by a 
spatula to the prepaired ulcer, so that they overlap each 
other, and merely a protective dressing is necessary. The 
aloiuidcd areas are dressed with gauze moistened with 
1 per cent, tannic acid. 

Pedicle grafts are used to cover large raw surfaces, and 
scope for iixgenuity exists in planning the precise method for 
individuaxl cases. Thus a flap may be raised from the 
submaxillaiy region and turned upwards on to the face, the 
base of the j>edicle being divided when the graft has taken. 
Allowance is made for shrinkage of the graft in these cases. 

GANGRENE 

Necrosis is a term indicating death of single cells or 
microscopic portions of tissue, although clinically the term 
is xised to imply death of visible portions. Gangrene, on 
the other hand, is death of macroscopic portions of tissue 
combined with putrefaction. 

The features of gangrene ai’e as follows : 

(i) Cessation of circulation, i.e. loss of pulsation, and 
pressure oix the sldn causes no alteration of colour, indicating 
abseixce of capillary circulation. 

(ii) Loss of heat. 
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(iii) Ijoss of seiiwitioii iu tlu* |>art. 

(iv) JLoss of function. 

(v) Change of colour, depeiuliug «m the tyjM* t»f gangrene. 
Gangrene of two types, <lry or in«>H't. 

Dry gangrene Oi-eurs when the tissues are <lesieeate«l !>y 
gradtial decrease of the unioinit of hiood ent<T!ng tliem, an<l 
tyiiically occiirs as a result of arterial degeiu'ration. 'I’he 
affected part hoconies dry iwul wrinkled. dise«»iouretl 
from disintegration of lueinoglohin, and greasy to tlu* 
touch. 

Moist gangreiic ocerirs when venotis as well as urttTial 
obsti'uotion occurs, or when the aidcTy is sndd«*idy oeeiuded, 
as by a ligature or embolus. Infection and putn’faet ion 
usually follow, and the affected pari heeonies swolhau dis- 
coloui'ed, and the epi<Ierniis may be raised itt bh'hs. < *n*inl u.s 
can sometimes be tleteete<I on ])alpation, <lue to iitii'ction by 
saprophytic gas-forniing organisms. 

When gangiviie occurs, the local <-hanges de{)en<i on the 
size of the affected tissue and the ilegrta* of infe<-t ion prestmt . 
Small amounts of gangreiitms tisstu* are absorl>e<i ; larg«*r 
amounts, if aseptic, are <?ast off as a slough. 'I’his 
sepai’ation of the slough is aee<)mi>lishe<l by a layer of 
granulation tissue w'hich forms betwetm the <!ead an<l living 
tissue. These granulations exteiul into tin* <lead ti.''sue, 
until those which have jwnetrated farthest are ttnable t<» 
derive adequate nourishment owing to fibrtjsis oci-urring 
behind them. This <lefective nutrition re.s\ilts in tdeeralioii, 
and thus a line of cleavage forjns which M<*parates tin* 
gangrenous mass from healthy tissue. 

If the gangrenous tissue is infected, sei>aration occurs as 
a result of infiammatoi*y changes in the adjaet*nt healthy 
structures. In addition to the toxins prod\iee<l by infe<*tion, 
irritating chemical substances are formed by tlisinfegralion 
of the dead tissue, and the consequent inflammatory reaction 
in neighbouring living tissue results in snppu ratk >n . A la ■ r 
of granulation tissue then forms on the surface of tin* h<*alth\’ 
tissue, forming a line of separation. Infection may extemi 
beyond the line of separation along lymphatic vesstds or 
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celhilar tissue into healthy parts, and extensive inflamma- 
tion then I'esults. 

The general treatment of gangrene consists in dealing with 
any predisposing causes, e.g. diabetes, and in relieving pain, 
ordering nutritious diet and stimulants if necessary. Locally, 
when gangrene threatens, the part should be kept dry, 
aseptic, and warm, and in the case of a limb, elevation will 
encourage venous return. Treatment of different varieties 
is discussed later. 

Vabieties of Gangrene 

The vaiieties of gangrene may be classified as follows : 

i. Symptomatic : 

{a) Raynaud’s disease. 

(&) Ergot. 

(c) Senile. 

(c) Thrombosis and thrombo-angiitis obliterans. 

(e) Embolism. 

(/) Diabetes. 

ii. Infective : 

(a) Chis gangrene. 

(b) Phagedena and canerum oris et noma. 

(r) Carbuncles and boils. 

iii. Tra ntnuiic : 

(a) Direct, e.g. crtishes, bedsores, the constriction groove 
of striingulated bowel. 

(b) Indirect, due to injury of vessels at some distance from 
the site of gangrene, e.g. pressxire on the popliteal artery by 
the lower end of a fractured femur, or the gangrenous con- 
tents of a hernial sac. 

iv. Physical, e.g. burns, scalds, frost-bite, etc. 

I. Symptomatic Gangrene 

{(i) Raynaud’s disease is due to arterial spasm, and is 
pre<lisposcd to by anaemia or toxaemia. 

It must be distinguished from chilblains, and the vascular 
disturbance sometimes caused by cervical ribs. The condi- 
tion is discussed on p, 664. 
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Ergot is a ctinunon cause of lianjireiu- aniono filers on the slior»*s 
of the Mediterranean Sea. who eat r\»" bread iufeeted witlj ♦■la\ie«>iis 
purpurea. The ext remit i«‘s. part leularlx the latse am! ears, aie 
affected. 

Senile gangrene is pivtiisposetl t«> l>y iirt«*rial <legeneratioii, 
the vessels becoming ealeitied and narrow. Myoenrdinl 
w’eakness causes sUnving of the eiretdution, aiul slight injury 
resulting in local thrtunhosis may tletermiiu* the on.set of 
gangrene. Coitstitntional eontlitions, e.g. albuminurui <»r 
glj'cosuria. lower the vitality <»f the tissues, nml t‘n<*ourage 
the development of gangrene. 

Treatment first consists in the j^revention of minor 
injuries in jwtients viht> suffer from paitiftd ernmps nn«l 
tingling in the legs, or other evhlenee of impaired eir<'tdati<*n. 
Warmth, earefnl chiropody, aiul attention to tfie gen<*nil 
health i*eceive ilue eonsidei*ation. If gangrene tlireatens. 
lumbar ganglioneettnny is eonsi<lered, but is imiik<>!y to im- 
prove many eases, as actual tlegemu’ution rather f fian spasm 
of the arteries is the eausative faetor (see al.so p. ♦Wi.'t). 
If gangrene develops amputation is usuailly n«*eessary, ainl 
should he perfoi'med at ai level wlu'n* the l»I<»o<l supply 
is adequate. If there is no jnilsation in the tibial arteries, 
it is necessary to aminitate through tht‘ itjuer thir<l of 
the thigh. Owing to the calearc*ous stjite of the ve.'*sels, 
hsemoiThage is controlled by digital |)r<’.ssure rather than by 
a tourniquet, and suiqirisingly little f)Iee<ling occurs. Flap.s 
should be planned so as to be no iongt'r than nee^-s.sury and 
equal in length, as sltjughing is otherwi.se eneouragtui. If 
calcification i*enders ligature of the main artery <litlieult on 
account of brittleness, some of the a<ljaci‘nt soft parts are 
included in the ligature. 

Thrombosis is air uncommon caust* of gangreiws but 
occasionally occurs a.s a complication of speeifi<* f«‘vers. 
Thrombo-angiitis obliterans is a more etunmon <>au.s<‘ (p. 
664). 

Smbohe gangrene arises either in connection with cardiac 
lesions, e.g. endocarditis or mitral stenosis, or follows stqiara- 
tion of an atheromatous plaque. Emboli arti arrested at t he 
site of bifurcation of an artery, or •where sudden xiarr€>wiag 
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occurs owing to a large branch leaving the pai’ent vessel. 
Sudden, severe pain is experienced, both at the site of 
impaction, and along the distal course of the vessel. Cir- 
culatory changes speedily follow, pulsation being lost, and 
the limb becomes cold and blue. Gangrene commences 
peripherally, and extends upwards until it reaches a level of 
adequate circulation, which usually coincides with a joint. 

Treatment is, if possible, immediate embolectomy (p. 84). 

Diabetic gangrene is due to three factors. These are : 
mesial calcification of the arteries, trophic changes resixlting 
from peripheral neuritis, and the presence of sugar in the 
tissues, which lowers their power of resistance to infection. 
Gangrene occurs more commonly in chronic diabetes, and, 
as in the case of senile gangrene, is usually preceded by some 
slight trauma. Gangrene is either moist or dry. Several 
foci may occur, with accompanying toxaemia or septicaemia. 

Ti’eatment consists in combating the diabetes by means 
of insulin and diet, and as the blood-supply is probably not 
as seriously curtailed as in senile gangrene, less extensive 
surgical measures are often successful. Thus expectant 
ti’eatment is adopted, and if the spread of gangrene is 
arrested, I’emoval of dead tissues may be sufficient. If 
amputation is imperative, it can be carried out at a lower 
level than in the case of serdle gangrene, e.g. at the site 
of election below the knee rather than through the 
lower thii’d of the thigh. Spinal anaesthesia should be 
emiiloyed in preference to a general anaesthetic. 

n. Jjafective Gangrene 

Gas gangrene, although uncommon, is a regular oontribu- 
toi'V cause of death in the case of accidents. The accident 
is usually severe, e.g. extensive lacerations or compound 
fractures, especially if contaminated with soil. Excessive 
luemorrhage and the use of a tourniquet predispose to this 
infection, and as in all cases of gangrene, the leg is more 
prone to be affected than the arm. The causative organisms 
fall into two groups — ^those which break down starch, and 
those which break dow'ii protein B. Welchii (aerogenes 
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cap«xilatxis or tiw* im>.st iiuportaiit iiiouilu-r 

of the sacelia.r<>l;v tie frnaip ; it i.x a ^l•anl'}M»>i(ive anaeri>l»e 
with a dcfiiute eapMiIe. 'Fhe |>n>te«>l\ tii* ^n»up iiieltaie H. 
sporogenes, whieli splits pr«itx“ia into aiuiiionia an«l sul- 
phuretted hydrogen. 

Clinical fesitures of gas gangrene iisiially develop \xtthin 
forty-eight lunu’s of infection. The early signs ita-huie rapi<l 
increase in the pulse-ratt*, a ris<‘. t>r. in sevi-re eases, a fail of 
temperatni’e, anti vomiting. It has heen suggestetl that the 
toxins pi'odtieeti I >y tin* infection e.xeH a selective and «leprt\s- 
sing action on the snprarenals, ennsing marked lowering tif 
the blood-pressure and hence vojniting. On (‘xaniinati<«n 
of the wound, stitches are set‘n to he muler ttaision. anti, 
from the pouting edges, thin hiotidstainetl iiiiitl exutles. 
The limh is tense untl switllen, anti palpation td'len reveals 
crepitus. In less aeute eases yellowish staining tif the 
skin is .sometimes ohsei'vetl, du<‘ to ha‘im»lysis of n «i 
corpxiscles. 

Treatment is es.seixtiull;s prophylactic, lit all laceratetl 
and contaniinatctl wtntntls excessive /.eal in stitching is 
strongly to be tlepreeuttsl. A W't>un<l tightly stitciie* I may 
look neat and presentable tm the operating tit hie, btit tntly too 
often the stitches are of necessity rtmmvetl, or cut out hiter, 
when deep infection under tension has been tmcouragetl to 
spread. Such w'ounds shouhl hi* cartdtdly pnritietl. anti dciid 
or damaged tissue remov'ed. Fart nil suturing is sunieient, 
and secondary suture can he umU‘rtakt*n at a hiter thite. 
Anti-gas gangrene serum shouhl he given, its well its the 
customary anti-tetanic scrum. If infection heeonies 
established, free incisions, local excision of groups of 
muscles, or amputation may be necessiiry, iieeortling to t lu* 
extent and virulence of injection, (hm aiui fotd tiuid itre 
found in the celltdar spaces ; ctmtractility of the imisele is 
soon lost, and its colotir changes suece.ssively from brick rt«l 
to green and then black. If septicaemia occurs, gjis is pro- 
duced in many organs, notably the livt‘r, whic-h, ivt neerop.sv. 
drips with frothy blood, and is well-nii.med a, foil mi ng 
liver.” 
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Cancram oris et noma is the term applied to a virulent type of 
infective which sometimes occurs in children who arc 

debilitateil and possibly recovering from some exanthemata (p. 
123 ). 

Caxtiimcles and "boils are considered in connection with 
diseases of the skin. 

rH- Traumatic Gangrene 

This variety of gangrene follows either local injury or 
interfereiiee with the blood-vessels suppljdng the affected 
part, and thus is either direct or indirect. 

(i) Direct traumatic gangrene is due to local injury of the 
affected tissue, and may arise as a result of crushes, or 
pressure as in the east* of sjilints, plasters, or bedsores. 

Gangrene following a tlirect and severe injury, e.g. a street 
accident in whieh a lu'avy vehicle passes over a limb, is of 
the moi.st variety, and if the affected part is divitalised 
removal without lit'luy is indicated. As the tissues are 
presumably healthy, amputation is performed as close 
to the* nneefetl i>art as will leave the most useful limb. 

l*rt*ssurt‘ sores art* usually preventable, but if an elderly 
patient is eonfint-d to In <1 for n long period, or pai'ticularly in 
cases of jiaraplt'gia. son s may dt'velop in spite of careful 
nursing. 

Proj>hylacti<* measure.s consist in cleanliness, the use of 
spirit, enu <le ( ‘ologue followed by dusting powders of which 
Dermatol (In.^muth Mdigallate) is one of the most useful. 
J^re.ssure on prominen<*es is relieved by air rings or strips of 
elastoplast . .V water be<I Ls sometimes useful. Occasion- 
ally. m .spiti* of all prei ant ions and treatment, bedsores occur 
and euust* c\.t«*nsiv«* and d<*ep net'rosis, such as involvement 
of the suiTutn. 

(ii) Indirect traumatic gangrene is due to interference 
with hlooti-vi swls. and sonu* of the more impoitaiit causes of 
thi.s condition an* as follow.s : 

(«) Obstruction to artery and vein, as occurs in the loop 
of bow«‘l contained in ji .'strangulated hernia, or following 
jiressur** b\ a fr.ictui’cd bone on the main vessels of a 
limb. 
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(6) Thr<>mhot«is of a lurgo urtrry. follov\in>jc injury «»i* 
embolus. 

(c) Ligature t>£ live nuiiii artery of a limb. after 

division by injui*y. I’he likeliluKKl of j'aiig:r«*ne then de|H*n<ls 
upon the eftieiency of the collateral eireulati<»n, the elasticity 
of the arteries, and whether the arju or hg is ath et< d. It is 
now genei’aily agreed that the aceoinpanyiiig viun .slamhl 
also be ligatured, as thereby the ri.sk of gaiigreiw is dimin- 
ished, although this procedure is lik<-ly to he foU4»w<'d by 
prolonged oedema in the lower lin^b. 

An analysis of eases <luring tlie (Jreat War sh<iwe<l that gimunaie 
occurred in 28 per cent- of «ises in which the sirtery ahme wjts 
ligatured, and in 11) per ccixt of eases if the a<'eom|>an\ itig \«*in was 
also tied (Sir (ieorge Makins). 

Treatment in these cases is direct etl to tlie ejitise, thus 
embolcctomy, or closed or oiien reduction of a fraetur**. will 
sometimes prevent the onset of gangrt'iu*. A tlivided 
artery may be temporarily unitetl by a 'rutlier's .silver tube 
so that collateral circulation Ls allowed a ft^w days in which 
to develop. In other cases, where gangrene is sl<nt in its 
development, delay is sometimes advantageous in that a line 
of demarcation will indicate the level of vitality, hut if moist 
gangrene rapidly spi'cads then amputation must lx* jht- 
formed in order to safeguard healthy tissue. 

IV. Physical and Chemical Caiises 

Frost-bite is rarely seen in this country' ; it naturally 
affects the exposed surfaces and extremities. 

The affected part becomes waxy in appearance. 

Treatment consists in gradually thawing tlu* froK<‘n 
portion, either by massage, or slowly raising tlu* ttuuinu'a- 
ture of the surroundings. Oil of turixuitine is highly 
recommended as a local application. 

Chemicals sometimes cause gangrene, tiie most danger<»us 
being carbolic acid, as anaesthesia occxii’s before gangront* 
supervenes. Carbolic compresses should never be tJs«*d, ami 
fingers have been lost by the application of comjiresses even 
as dilute as 1 : 80. Qangrene is due to local arterial 
spasm. 
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Bums and scalds commonly produce gangrene, burns 
being due to dry heat and scalds to moist heat. Dupu 3 ?tren 
described six degrees of bums. The first consists of super- 
ficial congestion, whereas in the second degree the cuticle is 
raised by a blister. The third degree is the most painful, 
as the cuticle is desti’oyed, and the sensitive nerve terminals 
are exposed. In the fourth degree the whole skin is 
destroyed, the fifth degree includes muscles, and in the sixth 
degree the whole limb is charred. 

Constitutional changes include shock, which depends upon 
the patient’s susceptibility, the extent, and the part affected. 
Children readily succumb to burns, particularly if the face 
or trunk are affected. After six hours toxaemia or “ secon- 
dary shock ” becomes manifest, and reaches its maximum 
dxiring the second day. The patient becomes restless and 
collapsed, with a rising pulse -rate and falling blood -pressure. 
The loss of serum from the damaged surface is a contributory 
factor in maintaining this toxaemia. Later, inflammatory 
reactions occur, and diarrhoea from toxic absorption may be 
fatal. Toxins are alleged to be excreted in the bile, and the 
irritating bile thus secreted is presumed to impinge on the 
second part of the duodenum and cause ulceration. 

Treatment consists in combating shock and acidosis, and 
applying antiseptic treatment to the affected area. The 
dressing should be painless, and require the minimum of 
renewal. Tannic acid (1 : 40 in water, to which some 
surgeons add perchloride of mercury) meets these require- 
ments, and in addition prevents further loss of serum. Also 
by fixing damaged tissue it hinders autolysis and further 
absorption of toxins. Under anaesthesia the skin is cleansed 
with ether, tannic acid sprayed over the wound, and the 
patient returned to bed with no dressings. The denuded area 
is protected by cradles, to which electric lamps are fixed, 
and at half-hourly intervals freshly prepared tannic acid is 
sprayed over the raw surface. - After about twelve applica- 
tions a brownish incrustation covers the whole wound. 
Tannic acid must not be sprayed on both sides of the fingers, 
as contraction of the coagulum may be sufficient to cause 
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gangrene of the tin^^er tips. In the ease of faeiai barns the 
eyes must be carefully |>rot<*eted. If o\\ inu to «*\fenNi\e 
burns the whole surfa(*e cannot he sprayeil, f luui f 1 h' remain- 
cler should ]>e coveretl witii jp:auze soake<i in tannic ai*iil 



l^iu. Ul. — Coiitrm'turc^ of the fol!< nviiijjr htiriiM. 

solution. Shock and aiddosis are bc^st combated by cont imi- 
ous intravenous infusion of saline an<l sodium hieiirbt>nat e. 
In one or two weeks the crust hecontes loose and epitlu^linm 
grows in from suiTounding skin, Skin grafting is oft^m 
necessary if the burn is deeper than the thir<l degrt^e. 

Contractures (fig. ) shouhl be preventc^d by suitable* 
splinting. 


CHAPTER V 

BLOOD AND BLOOD-VESSELS 

Blood 

TiiJS blood normally contains the following constituents : 

Red Corpuscles. — The number varies between 5 to 6 
million per c.mm. In conjunction with the number of red 
corpuscles present the proportion of haemoglobin is usually 
estimated. The Colour Index ’’ is then obtained by divid- 
ing the percentage of haemoglobin by the number of cor- 
puscles expressed as a pei'centage of the normal, and should 
therefen’e be approximately 1. 

Within a few lioui’s of a severe haemorrhage, the volume of 
the blood is restoi'ed by absorption of fluid from the tissues. 
The red cells ax‘e replaced more rapidly than the haemoglobin, 
consequently the Colour Index ” is below 1. Haemoglobin 
is re 2 >la<*ecl at an average rate of 1 per cent, each day. 

Leucocytes. — Normally, 7,000 to 10,000 leucocytes are 
j>resent per c.mm., and they comprise five different types : 

{(() The Polymorphonuclear Leucocyte (63 to 72 per cent.) 
containing a lobed nucleus. It is formed in bone marrow, 
and is laigei' than a red corpuscle. 

(h) T^he L\''mphoc^'te (20 to 25 per cent.), with a single 
dee]>ly staining nuclexis smaller than a red corpuscle, and 
derived from lymphoid tissuc. 

(r) The laige Mononuclear cell (2 per cent.), probably 
endothelial in origin. 

(f/) The Eosinophile Leucocyte (1 to 3 per cent.), derived 
from bone marrow, which has a bilobed nucleus and coarse 
granules. 

(i ) The Basopliile, or mast cell per cent.), constant in 
number and unknown in function. 

Blood Platelets. — These minute bodies are formed in the 
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bone marrow, and their norma! content is 250,1 m M i 
c.nmi. If dhninishiMl in number, clotting is defective. 

The Schilling Differential Blood Count <*misisls in difft^rcnt latin^r 
palyniorplioniK-lcar h*uc<>c\tcN ucconlin^ to their rt‘!at ive luatui ity. 
In 185)1 Khrlich <iesc*rii>e(i tlu* luyehM-yte und tht* |it>lymt>r|>honi!cJtMr 
leucocyte, but SchiHin^ii: rct‘o«i:nises two intcrim*diat<* %vhich he 

terms the juvenile ” and the "" hand tvin*"*. The appraruiice 
the various ceils is as follows ; 

Myelocsrte, whtc*h is the iar<j:est of the eel Is, is s|>ht*ricni in outline 
and c‘ontains hm* granules. The nucleus is sj>iu*rica!. 

Juvenile, which <*ontains a lH*an- or t'^-shuped inudetis, and the 
granules are ci>arser than timsc of the niyeloeytc. 

Band, the nucleus of whieft resembles t!ie lett<*rs 'F. S, or V. 
Segment, whkdi is a mature polyniorphomudeur eelb iMUtaiiiinjur a 
lc>bed-shupt*<l nucleus. 

The diHerential cel! ct^unt is clescrihed us shifting to the liTt or 
right accor<iing to the prepon<lernn<*e fd' iniinuture or mat are wliite 
cells. A shift to the left inilicutes active regeneration itf whitt* <»elK 
by the hone marrow, such as <iccurs in u<nite ions. A shift to 

the right ot^^curs when infection is Inung overcome ami conditions an* 
returning to normal. With further c'xpericnce it is ptissthle that the 
Schilling differential count will prov<» of greater usi- than that of 
Khrlic'h, an<l that it will be iif considt^rable importaiiec in <Uugnosts 
and prognosis. 

CSiemical Oonstitaents. — Calchim, sugar, fhoifstfrol. and 
urea are all present in definite qnantitits. 

In. pathological conditions the following investigafioim 
may be of siirgical iniportance : 

(1) C3rtological. — («) lieff (-ellH. — ^I'lie iixunber of eells is 
increased in polycythsemia and diminished iii many eon- 
ditions, e.g. haemorrhage or infection. The enveloju* of the 
cell normally withstands dilatation to -47 p<T eeut. saline. 
Excessive fragility is associated with aehoUirie jaiiiwiic***. 

(&) White Cells . — Increase of poly morphoinndt^ar eells tt» an 
extent of 20,000 per e.mm. or more is strongly intlieativt* of 
suppuration, and may be of diagnostic value. 'J’hi* examina- 
tion should he made fasting, to avoid physiological h*uet>- 
oytosis associated with digestion. Ee\ieoj>euia may be 
associated with typhoid fever and tuberculosis. 

A relative lymphocytosis may occxir in txiTxu'cidosis, au<l 
an absolute and sometimes enormous increase occurs in 
lymphatic leukaemia. 

A relative eosinophilia may occur in parasitic infections. 
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e.g. tiichiiiiasis, hydatid disease, certain skin lesions, and 
anaphylactic conditions. 

(e) Blood 'platelets are diminished in haemophilia, scurvy, 
and some types of purpura. In other types of purpura, 
the number may be increased, in which case the risk of 
thi'ombosis is present. 

(2) Colour Index. — This is important in testing types of 
anaemia, e.g. it is increased in anaemia of the pernicious type 
and diminished in secondary anaemia. 

(3) Serological. — ^This includes Widal’s test, the W.B., 
and other complement fixation tests, and blood grouping in 
connection with blood transfusion. 

(4) Bacteriological. — In septicaemic conditions, the organ- 
ism may be detected in a film, or isolated from the blood by 
culture. In connection with the examination of films, the 
diagnosis of malaria and filaiiasis may be made. 

(5) Chemical. — The percentage of urea is an indication of 
the renal efficiency, and the blood-sugar curve may dis- 
tinguish the true diabetic from the renal glycosrufia. 

(6) Coagulation Time. — This is markedly prolonged in 
haemophilia, and may be an important preliminary consider- 
ation when an operation is contemplated in the presence of 
jaundice. 

Blood Transfusion. — ^The commonest indications for this 
procedure are haemorrhage, and deficient coagulability of 
blood, e.g. haunophilia, or as a preliminary to operation in 
cases of jaundice. Before the advent of liver treatment 
transfusion was repeatedly employed to combat pernicious 
anaunia. Occasionally transfusion is indicated in severe 
cases of secondary (aplastic) anaemia. The value of trans- 
fusion in cases of septicaemia is doubtful, although immuno- 
transfusion may be of value. This procedure consists in 
inoculating a healthy donor with the appropriate vaccine. 
When reaction occurs a few hours later 600 or more c.c. of 
his blood is withdrawn and injected into the infected patient. 

Human blood falls into one of four main groups, although, other 
groups undoubtedly exist. Incompatibility may arise in one of the 
following ways : 
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(I) Tlie red cells of the tionor ar<‘ agglutinated by the reeifaeiitV 
plasma - 

(II) This agglutination is hallowed hy iisemofysis. "rhts luetttuK sts 
is always preceded hy agglutination, and advantagt' is taken of 
this fact in testing lor euinputihilit y, 

Meinhei's of group I are uni\ersal reeipit^nts, aiai thttsf* group IV 
are universal donors, eiiii < in ty receive blood from their own group. 

Technique of Grouping. Stoek sera from group II and group III 
are necessary, and are store<i in capillarN tuln^s. 'rhe> should not 
he more than six months 4>l<i. The patient's huger is pric*ke<i am! a 
drop of hloo<! is mixed witli six <lrops of scahurn c*ttrat<* solution 
(;h8 per cent.). Drops of this eit rated blood art* plmH^i on each of 
three slides, on two of which is a <lri>p t>f group II ami group III s4*ra 
respectively, while the thini slate Is a control against spontaneous 
agglutination. Within a few minutes iuiy agghitinat ion can usuail> 
be recognised, when it is obvious, with a magnifying glass itr e\en 
with the nake<i eye, that the Hvrimi under the eov<*r glass is clear, 
but contains re<l<iish specks of agglutinated etirpusel<*s. In order to 
exeliKie lesser degrees of agglutinatieui tht‘ slides should he t*xaiiiiiH*d 
niieroseopieully for a period of half an hour, Tlu* following ri*suUs 
are then <leduced : if botli sera cause agglut inatuai the patient 
belongs to giH nip 1; if group ill agglutinates he In-longs Iti group 
II; if group II agglutinates he In-lougs to group III. whih- no 
agglutination indicates that the patient is a memlH-r of group IW 

Cross-Matcliiiig. In all eases, whenever possilile, a <»rfiss-iuut<‘liing 
test should be cmploye<l, us members of the same group sound imes 
show’’ varying degrees of incompatibility. A h-w lirops of I In* di»iii >i‘*s 
serum is tested with the recipient's eorpnseles, in the same manner 
as far gr<niping, and the donor's cells are teste<i against t he re<*ipient 's 
serum. Kven after the extra precaution <if <*ross-matehiiig in- 
compatibility oeeasionaiiy occurs, in vvlu<*h ease the re<*ipit‘nt 
experiences severe pain in tlie hu<*k, and u sensation «d' wndglit on tin* 
chest. The pulse lx*eoines rapid and feeble, and pallor is evid**nt. 
Should these features appear tlie transfusion is iinme<l»itely stopped. 
Fatal results are almost eliminated if aeeurate <*ross-mut clung is 
practised. 

Methods of Transfusion, (l ) Direct Trans/unimt. A s|H*<*iaI syringe- 
fitted with two nozzles is necessary. Kaeh mizzle is eoniic<-tc<i 
by rubber tubing to needles in the*^ <ionor's ami recipit*nt's v<-ius 
respectively. Some type of two-way tup is necessary, or a spi-eial 
syringe can be obtained in which a half-turn of the piston puts th<- 
barrel into communication with the nozzle which k*u<ls to tin- vein 
of the recipient. Prior to use Ikpiid paraftin is pumpt*d through the 
apparatus in order to prevent coagulation. In order to transfuse 
directly it is necessary that the donor and recipient liv side by saU*, 
which is likely to impose a considerable mental strain on the donor, 
who is preferably blindfolded. Both donor anti recipient should 
possess veins easy of puncture, as it is desirable to inst*rt the 
needles at the same moment in order to tlimiiiiisli the risk of 
clotting. 

(2) Citrate Method . — ^The use of anticoagvilunts has greatly simpli- 
fied transfusion, and sodium citrate has prove<l to be efiieueitms In 
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prevoiitiiifJt flottinji, nn(i innotniotis to the patient. A .solution of 
.sodium eitrute of iJ-8 per eent. i>revcnts clotting of six times the 
volume of hlotxi, .so that 80— lOO e.e. is necessary for the trans- 
fusion of one pint of blood. The donor lie.s 
comfortably on a tabic, and a rubber tube 
is I ied iH)und the arm above the elbow, or a 
sphygmomanometer is applied. .V large- 
bore needle is inserted into a suitable vein, 
and the <lesired quantity of blood is allowed 
to How into a 1 ,0O0-c.c. flask, which contains 
the ncees.sary amount of citrate solution. 
The flask is partially immersed in warm 
water, and an assistant agitates it in order 
to encourage thorough mixing. The blood 
can be transfused by means of a tube and 
I'Ta. 3ii. — Blood trans- funnel connected to a needle in the re- 
fusiou apparatirs. cipient’s vein, but a more rapid method, 

and one applicable to small veins, is to 
expel the blood from the flask by means of a I’ubber blowing-ball 
(fig. ;w) 

Untowartl after-effects, e.g rigors, fever, etc., are alleged to be 
<lue to tlic citmte, l)ut are probably caiised by contamination of the 
distilled water, bacteriological examination of which will often supply 
unideasant surprises. 



MORHH.tGia 

Hsninoriiuige i.s arterial, venous, or capillary ; the first 
variety is either j>riniary, reactionary, or secondary in 
nature. If Ineintjrrhage is sevei’c, the blood-pi*essure falls, 
altho\igh it is ]>artially maintained by absorption of body 
fluids, and vasomotor constriction of the arterioles. A 
further restilt is loss <»f the oxygen-carrjdng hsemoglobin, so 
that tissues are deprived of oxygen. In severe cases the 
jiatient coiuijlains of thirst and impending suffocation (air 
hunger), and later of tinnitus and temporary blindness. 
The pulse is rapid and compressible, and increasingly dicrotic 
as the aitieries empty. 

Natui’al arrest of hiemorrhage is encouraged by in- 
crea.scd coagulability of the blood, diminution in the force 
of the heai't’s action, and changes in the divided vessel. 
Tims, in the ettse of a completely divided artery, the elastic 
coat retracts witliin the sheath, and partially blocks the 
lumen, but if an artery is incompletely divided, or button- 
holed, this x’etraction cannot occur. Clotting occurs in the 
empty arterial sheath, and extends within the lumen as 
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far as the neai'est branch. IN^nnancnt occltision follows 
organisation of this intravascular clot. 

A irr Ku 1 .4 n H . k m o k it i r ao. k 

Ptimaxy. — In cases of emergency, the ext<*rnal hienx >rrhage 
can be tcraporai-ily uiTt'stccl l\v direct digitji! pressure, and 
if from a limb, a tourniquet can then Im* applied. Arrange- 
ments are then made for trans|>ort to a hospital, wlnu-e the 
wound is explored, ami every <'iTort made to ligature both 
ends of the divided a.itery. 

Tw'o exceptions to tliis |>roee<i«ire are : 

(1) Puneture<l woumls <»f the han<ls uial feet. If the 

artery cannot 1 h‘ fotnal, or if the woinnl is eontiiiiiinute<i so that 
extensive exiiloration \v<aiUi spread infeetun*. then the hraehiitl or 
superficial femoral arteries shouhl Ih‘ li}iuture«l. 

(2) Hleeding from det‘p hrunehes «>f the extertiai ear«»ti«l arter> 
e.g. a penetrating wound of the spheno-niaxilU»ry fossa. Hxposiire 
is impracticaide, and the external carotid artery is ligatnretl 

its superior thyroid and lingual hraneh<‘s. 

Reactionary hsemorrhage occurs within twtmty-four 
hours, and may be duo to slipping of a ligature or stqmratiou 
of a clot in the mouth of a dividetl vess<‘l, owing to rising 
blood-pressure concomitant upon recovery from shoc-k. It. 
probably arises from small vcssc'ls (as bh‘e<ling from largi* 
vessels has probably been adequately arrested), and usually 
responds to elevation and presstirc. If iHn’sisttmt, the* vessel 
must be sought and ligatured, otherwise, the woiuul is 
cauterised or packed. 

Secondary hsemorrbago is due to infcctitm and slotighiug of 
part of the wall of an artery. It is predisiwist'd to by pres- 
sure of a drainage tube or fragment of bone, or t*xct‘SHivc 
separation, of the sheath of an artery <luring ligattux*. 
Internal secondary hsemorrhage occurs in coniu'ction with 
a chronic gastric or typhoid ulcer and phthisis. 

In the case of an infected wound or amputation stump, 
“ warning ” hsemojxhages usually occiir in the form of bright 
red stains on the dressing. Repeated moderate losses or a 
sudden severe hsemorrhage may prove fatal. 

When a definite warning hsemorrhage occurs, the woun<l 
should he freely opened, sloughs removed, and an attempt 
made to recognise and ligature the bleeding vessel. Railing 
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this, the woxind is packed with gauze soaked in flavine 
oi' moistened with turpentine. Should hsemorrhage recur, 
then the maiii vessel of the limb is ligatured {ligature in 
continuity), or amputation performed. 

Venous bleeding is troublesome in certain situations, 
e.g. during dissection of glands of the neck, as the welling 
blood offers little guide to the precise source of haemorrhage. 
It is therefore a wise precaution to divide no tissue under 
traction, which empties veins and renders them tm- 
recognisable. If large veins are injured, a lateral ligature 
can sometimes be applied without occluding the whole 
lumen. The entrance of air into veins is a rare event, but 
can occur in connection with large veins, e.g. axillary, or 
where veins are attached to deep fascia, and consequently 
cannot collapse when divided, e.g. the external jugular. 
The aspiration of air may be audible, and is followed by 
collapse of the patient, as the air is churned up with blood 
in the right side of the heart, and hence impedes the circula- 
tion. Treatment consists in the immediate arrest of further 
entry by digital pressure, or flooding the wound with saline, 
and combating the collapse by postiire and stimxflants. 

Artbbibs 

Injury . — ^An artery is sometimes ruptured subcutaneously, 
e.g. as a complication of a dislocated shoulder, or divided 
in a penetrating wound. 

In the former case a rapidly increasing swelling occurs, 
which may pulsate. The distal signs depend upon the de- 
gree of circulatory disturbance, and also pressure on nerves 
is liable to cause paraesthesia or pain. 

If swelling increases, rupture may occur, or at a later 
date local infection or distal gangrene is liable to supervene. 
If coagulation occludes the rent, and collateral circulation 
is efficient, the extravasated blood may organise, and the 
limb retain its vitality. 

In the case of injury to a large artery, operation should 
be performed, and the vessel exposed. A temporary ligature 
or a Crile’s clamp controls the circulation, and if possible the 
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rent is sutured with line vaselined silk. Kn<i to «*!ul suture 
has been suceessfully aeeoiniilislu <1. relavution bein^ ob- 
tained by postui’i*. It tht* latMTsit ion is <*\tensi\'<*. a 'rullier s 
tube ean be introdueed into the two eiuls as a temporary 
measurej in order to allivw eolhiteral eu'eulatioa to 
established. If these nu'usurt s are impraetieabh*. the \essel 
is eompletely <lividetl. mul the en<Is are ligatuiH'd. 

Aneurism 

An aneurism is a sac iille<l with hlootl, w hieh <‘oiumunieates 
■with the interior of an ai*t<*ry. A frn(‘ aneurism is due to 
dilatation of an aitery, wliereas a/a/-»e anoirism is Iine<I by 
condensed celhilar tissue, and eomniunieates w itii the artery 
thi’ough an aperture* in its wall, 

1. True Aneurisms are either fusiform, saeeular. or 
dissecting, 

A fi/fiiforttt aneurism is one in which the luitu'it is more or 
less equally expanded, and is tisually <lue t<» syphilitie 
mesarteritis. 

A saccular aneurism is <hie to stretching of u patedi of 
arterial wall, and is more commonly associattMl with injtiry 
than disease. 

Dissecting aneurisiiis occur in the aorta, aiiei iire <la<* to 
separation of air atheromatous plaque, whieh ill lows blood 
to insinuate itself bet’W'een the inner and outi*r parts of the 
muscular coat. It is only tliscovereil ]>ost-moi't.<‘m. unless 
leakage causes sj-mptoms suggestive of jui abdominal 
catastrophe, w'hen it may bo discovered at laparotomy. 

Clinical Features. — («) Intrinsic . — A swelling exhibiting 
expansile pulsation is present in the course of an artei*y. 
The pulsation diminishes if proximal pressure is applieil, ami 
the sac itself is compressible, filling again m two or thri'C 
beats if proximal pressure is released. A thrill n\i\,y Iw pal- 
pable, and auscultation sometimes reveals a bi-uit. 

(6) Extrinsic . — ^Neighbouring or distal structures are 
affected. Thus pressure on veins or nei*v<s causes ilistal 
oedema or altered sensation, and the pulse is ilelayed or 
smaller in volume. Bones, joints, or tubes, e.g. tratdiea or 
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tjosopkagiis, are Koiiietiines affected, bxit structures which 
yield, e.g. iutorvertcbral discs, often withstand prolonged 


pressxirc. 

Differential Diagnosis. — (i) Sivelling under an AHery . — ^An 
artery may be pxishcd forwards, e.g. the subclavian, by a 
cervical I’ib, and thus rendered prominent. Careful palpa- 
tion distinguishes this condition. 

(ii) Sicelling aver an Artery . — In this case transmitted 
pxilsation is liable to be mis- 
taken for that caused by 


expansion. However, proximal 
pressur-e does not reduce the 
size of the tumour, and posture 
may dimmish pulsation, e.g. a 
7 >ancreatic cyst examined in 
the gen\i pectoral position falls 
away from the aorta, and con- 
sequently pulsation is less 
definite. 

(iii) Pulsating Tumo^irs, e.g. 
Secondary Carciiioma of Bone. 
— The swelling is irregular in 
consistency, and indefinite in 
outline. 



(iv) Other (Jexuses of Beep- Fia. 33. — Aneurism of the 


seated Pain . — Cases of alleged 
intractable neuralgia, sciatica, 
etc*., ai'c occasionally due to 


aorta. Kxtensive clotting in the 
sac lias almost resulted in spon- 
taneous healing (K C S. Mu- 
seum 5428 1.) 


aneurism. 

Natural Te rminatio ns. — 1. Spontaneotis Cure . — This may 
occru' in cases of saccular aneurism, due to gradual clotting 
in the sac (fig. 33), or plugging of the mouth of the sac by 
an enrbolus. 

2, Infection . — Sometimes follows operation, or arises from 
organisms in the blood-stream. Signs of inflammation super- 
vene, and if untreated, suppuration and rupture follow. 

3. Rupture . — This may occur slowly as a leakage, or 
suddenly, in which case death follows in a few moments. 
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Xrkatmbnt. — ( 1 < mrttl. — 'rim* patit*ut’s hji!»its iiiu.-'t !»«* 
I'egxilatcd, SC) as to uv'oicl all phvsic'al Jiiitl luc’iital strain. .V 
limited iiitrogeuons diet and miniiuniii ot lliiid is allow eel. 
Potassium iodide is givtm, as many aneurisms are assoeiated 
with syphilis, and the drug frequently relieves pain assc leiat < <i 
with an aneurism, (’aleham laetate is administered in tlu* 
hope of inci’easing eojigulability. 

Local . — («) Mata’s o 3 )eration. In selected ea.ses of 
saccular aneurism, reeonstimetion has hc^en attcunpled. 'i’he 
sac is o^xmed, and the margins of the ajM-rture approximated 
by stitches. Obliteration of the artery usually follows, but 
if the vessel I'etiiains 3 >atent, there is a risk that the weak 
fibrous suture line will suhsequcuitly yield, heading to recur- 
rence. 

Ill cases of fusiform aneurism, obliteration ean In* uc-com- 
plished by opening the sac, ligating tlu* main v<‘s,sel iihovc* 
and below from within, and inserting purse-string sutures to 
approximate the walls. 

(6) Excision of the sac. This is the most satisfaetory 
method when access can be C)btained. 'Pht* artery is 
ligatured above and below, and the inteivening sae disseeted 
away. If adhesions cause difriculty, the sac sliould be* openc*d 
in. order to define its limits more clearly. Kvtm if part of 
the accompanying vein is removed, gangrem* is nnlik<‘ly, 
as both venous as well as arterial collateral cir<*uIationH ai'O 
probably efficiently established. 

(c) Encouragement of clotting, J.)(‘i)osition of librin 
within the sac and subsequent organisation will obviously 

result in cui*e of the antmrism. 
Intermittent proximal pressure wtis 
formei’ly much used, idther <Ugital 
or by a bag of shot, biit this methotl 
is, naturally, uncertain. 

If practicable, proximal ligation 
is the common motlnxl now pur- 
sued if excision is unduly difficult. 
Anel’s operation (fig. 84) consists 
in tying the artei^y immediately on 
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Fia* 34. — Operations on 
anenrisms. 1, Auel. 2, 
Hunter. 3, Brasdor. 4, 
Waxdrop. 



BLOOB AND BLOOD-VESSELS 


81 


the cardiac side of the aneurism, whereas Hunter placed his 
ligature so that one branch intervened between it and the 
aneurisin ; e.g. if the superficial femoral artery is tied in 
Hunter’s canal, the anastomotica magna artery intervenes 
between the ligature and a popliteal aneurism. Hunter’s 
operation necessitates the development of a second group of 
collateral vessels, i.e. one group to circumvent the ligature 
and a second to carry blood past the aneurism. This 
method therefore jeopardises the nutrition of the hmb, and 
should not be used if gangrene threatens, or if marked 
arterial degeneration is present. On the other hand, the 
flow of blood through the aneurism is slowed more gradually 
than by Anel’s method, and therefore the resultant clot 
shoiild be firmer. 

Distal ligature is practised for aneurisms anatomically 
situated so that proximal ligation is impossible, e.g. the 
vessels at the root of the neck. Brasdor’s operation consists 
iir ligaturing the artery close to the sac. In Wardrop’s 
operation the ligature is placed so that one or more branches 
arise fi'om the artery between the aneurism and the ligature 
(fig. 34). 

After ligation the pulsation of the aneurism usually dis- 
appears. Temporary return in two or three days indicates 
establishment of collateral circulation. If the pulsation 
persists or appears at a later date, further operative inter- 
ference will probably be necessary. 

When the above methods are impracticable, the intro- 
duction of fox'eign bodies into the sac may be considered. 
Thus in cases of abdominal aneurism wire may be introduced 
through a special canula, and coeliac aneurisms have been 
cm’cd by this method. 

(rf) Amputation may be required if infection or hae- 
morrhage occurs, or if gangrene supervenes. This pro- 
cedure is also advisable if the function of the limb 
is seriously impaired by erosion of bones or joints, and 
amputation through the shoulder has been undertaken 
in the hope of curing an aneurism of the subclavian 
artery. 

7 
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2. False Aueturisms 

These ai'c traiiniatie in origin, aiul tJie t>xtravusutf<l hhuxl 
is enclosed in a false sac* t»f condensed ctdiulur tissue, la 
the ease of large vessels, tmless infta-tioa threattuis, or the 
aneurism raxadly increases in size, palliative measures shoidd 
he adopted temj>orarily, so that eolluteral eircnlutioii may 
have an oppoi'tunity of dev<*loping. Suhsequent ly, the sat; 
is opened, and the injiuvcl artery tii'd above ai\<l Ih‘U»w tiie 
site of trauma. 

Arterio-venous Aneurism. — ^'Fhis eondition is usttally 
due to a penetrating wonnd injuring an artery ami vein 
lying in close contact, e.g. tin* coiuinou carotid artery' 
and mterual jugular v'cin. A eomiunnieation hetweeii 
the internal cai'otid artery and the cavernous sinus 
sometimes follows a fract\u'ed base of tin* skull. 'I'wo 
conditions may resxdt : 

(а) Anenrimnal Varur . — ^^Fliis consists of a c*oinnmni«*a- 
tion between an artery and vein, tin* latter beeomi'ng <ii!att*d 
and varicose as a result of the abuormal inti’a venous pressure. 
On palpation a thrill is usxially tietected, aiul auscultation 
reveals a buzzing bruit. This condition oft<*n remains 
stationary. 

(б) Varicose aneurism, which ditft*rs from the above in 
that a sac exists between the two vt*sscls. 'Phis sac is nit*r(*ly 
composed of condensed cellular tissue ami organ iH<*<l elot, so 
that it tends to enlarge and become tliffuse. 'I'in* i)hysieal 
signs resemble those of an aneurismal varix, with tlie 
addition that the intervening sac may be palpabh*. In both 
conditions some degree of tachycardia is usually presetit, 
owing to the mixing of venous with arterial blootl. 

As this condition is progressive, surgical tr<*atnn*nt is 
indicated. The vessels are sejiaratecl, and, if pcwsible, 
repaired by sutxaring, the intervening sac being excised. 
More frequently quadruple ligature is necessai*y. 

In the case of arterio-venous anetirism of the internal 
carotid artery and oavernoris simis, ligature of the internal 
carotid artery may diminish the pulsating exophthalmos 
and relieve the continuous buzzing, provided that these 
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features are improved by compression of the common carotid 
artery against Chassaignac’s tubercle. 

Embolism 

An embolus is a foreign body ■which, circulates in the 
blood-stream, becoming finally lodged in a vessel and causing 
obstruction. Their effects vary according to their size, type, 
efficiency of the collateral circulation, and the nature of the 
organ in which they are arrested, highly specialised 
structures being readily afiected by circulatory changes. 
Emboli are simple, infective, malignant, or parasitic. 

Simple emboli are due to blood-clot, vegetations from 
cardiac valves, air bubbles, or globules of fat. 

Fa.t Kmbolism occasionally follows severe injury to bone marrow 
or adipose tissue. It is especially liable to occur after fracture of 
atropbic bones, as these bones contain more than the normal amount 
of fat. Symptoms are manifest a few hours after injury, and two 
more or less distinct types, cerebral and pulmonary, are recognised. 
In the cerebral type the patient becomes drowsy and then uncon- 
scious, the pupils are small and pyrexia ensues. The pulmonary 
type is ushered in with cyanosis, which increases, and signs of right 
heart failure. 

In suspected cases the sputum should be examined for fat droplets, 
and later fat may be excreted in the urine. Petechial hsemorrhages 
sometimes occur. When the warning fat is found in the sputum 
2 per cent, sodium carbonate should be given intravenously, so as 
to form a soluble soap. This is followed, if necessary, by further 
infusions and venesection. 

Infective emboli consist of masses of bacteria, or infected 
clot, and may cause pyaemia. Malignant emboli are more 
commonly sarcomatous than carcinomatous, and give rise 
to secondary deposits, unless sufficient blood is extra vasated 
to isolate the malignant cells from normal tissue, a phenome- 
non which sometimes occurs in connection with chorion- 
epithelioma. Parasitic emboli are due to the ova of Taenia 
echinococcus and Filaria sanguinis hominis. 

In some situations the results of embolism are char- 
acteristic, e.g. : 

Bkain. — T he middle cerebral artery is most commonly 
ajffected, resulting in hemiplegia, temporary or permanent. 

Retiista. — Occlusion of the central artery causes a moment- 
ary flash of light, followed by total and permanent blindness. 
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Si'i^KBN. — This organ is cH)mnn»nly atTfOt*!}. in w hit-h t*aso 
local pain and enlarge* intent follow. 

Kidneys. — Resulting in ])ain in the loin ami Ineniuturia. 

MESENTERit' Vksseds. — Ouusing engorgi'inent and gan- 
grene of the coiTosj>(»iuUng loop of intestim*. 

"LrxG. — Pulmonary embolism is an i‘ver- recurring «*atas- 
trophe, which may fatally interrupt convalesctuu-e after 
operation. It is predisposed to by desiccation, such as 
follows excessive hivmorrhage or |H>st-«»perat ii'c vomiting, 
and infection of the operative fieki. It is parti<‘ulariy com- 
mon after pelvic operations, when large venous spaet*s art* 
readily infected. The nsnal time of oecnrrtmce is 10 to 14 
days after the operation. A single lurgt* endM>Ins may be- 
come lodged in a branch of the pulmonary artery, causing 
the patient to sit np suddenly and gasp. A request for tin* 
bed-pan is frequently made, and tleath follows in a few 
seconds. In less severe cases sudtlen |>ain oecni-s, followt'tl 
by a pleural rub, haemoptysis, and temj>orary rise of tempera- 
ture. Recurrent cases usually recover. 

If time permits, oxygen and morphia are atlministert'tl. 
Attempts to remove the embolus by operation have oe<*asioii- 
ally been rewarded with success. Increased knowledge and 
improved technique insjure hope, in suitable cases, wln*rt‘ 
facilities are at hand. 

Limbs. — An embolus is arrested at the bifurcation of a 
main vessel, causing severe pain referred do^\^i the limb, 
followed by circulatory changes, and probably gangrene. 
The brachial, femoral, and popliteal arteries are most com- 
monly affected. Embolectomy should bo attempte<l. 

Emtolectoiuv. — ^Loeal or spinal ana*sthcsia is to Ik* pr<*ferro<l on 
account of the cardio-vascular condition of the patient. The artery 
is exposed and occluded above the site of the embolus either by u 
rubber clamp, or by a tape saturated in 2 per cent, sodium citrate. 
A half twist of the tape occludes the flow of blood, and traction on 
the tape steadies the vessel. A longitudinal incision is made ju.st 
above the obstruction, care being taken not to injure the intima on 
the opposite wall. The embolus is removed by “ milking ” the 
artery upwards, and the incision is closed with fine needles threu<le<i 
with vaselined silk. During the operation the surgeon'.s han<l.s an<l 
instruments are frequently rinsed in citrate solution, and afterwunis 
the limb is kept warm and at rest for a week. Operations in the first 
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four hours result in 62 per cent, of cures, the second four hours 
50 per cent., but the third four hours only 24 per cent. Embolec- 
toniy gives better results in the arm than in the leg. 

Veins 

Thrombosis of veins is predisposed to by : 

(1) Change in the vessel wall, causing desquamation of 
endothelium, e.g. injury or inflammation. 

(2) Diminished rate of blood fl.ow, as in debilitating con- 
ditions, such as typhoid fever. 

(3) Increased coagulability of the blood, such as occurs 
in infective conditions, or after haemorrhage. 

The results of thrombosis are as follows : 

(1) Locally. — ^The clot may organise into fibrous tissue, 
which may later become canalised. Suppturation may 
occur, forming a localised abscess, or giving rise to pyaemia. 
Calcification occasionally follows, resulting in the formation 
of a phlebolith. 

(2) Distally. — CEdema may occur, the degree depending on 
the size of the vessel affected. The collateral circulation is 
soon established, and may give rise to widespread varicosity 
of the superficial veins. 

(3) Proximally. — Thrombosis may extend upwards to 
larger veins. A portion of clot is liable to become detached, 
particularly if infected. The resultant embolus may cause 
obstruction to a pulmonary vein, with attendant urgent 
symptoms, or if the portal area is affected, multiple foci of 
infection will riddle the liver. 

Varicose Veins 

A vein is stated to be varicose when it is dilated, 
lengthened, and tortuous. The condition commonly occurs 
in connection with the veins of the leg, the spermatic veins, 
and the haemorrhoidal veins. The two latter conditions are 
dealt with elsewhere. Varicose veins of the leg are due to a 
congenital deficiency of the valves or muscular coat, the 
condition often occurring early in life, and involving the 
same group of veins in members of the same family. Vari- 
cosity is predisposed to by any condition which hampers 
venous return, e.g. garters, tumours, and pregnancy. 
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Sudden or unaccustoiuocl physical t*x<‘rcisc is alleged to 
stretch or even rupture venous valves. 

The condition may be vvitlespreadin bothlegs, orasingle am- 
pulla may be present. If this issitiiated close to the Bapheiit)u.s 
opening, it may be readily distinguished from a femoral hernia 
on accoxint of the obvious tluill wiien the patient eoxighs. 

Clinically, the col^<^ition gives rise t() a sensation of weight 
and fatigue. Eczema, ulceratioi\ (fig. li.l) , phlebitis, aiul peri< >- 



stitis may supervene. If infective phlebitis occui's, aofteiied 
clot may become detached, and give rise to embolism, 

Txreatmeiit. — (i) Palliative treatment consists of removing 
any possible cause. The veins are supported by cre|H* or 
elastic bandages ; rubber bandages interfere with the <*va- 
poration of perspiration, and predispose to eczema. If xilccr- 
ation occurs, Elastoplast bandages should be applied. 

(ii) Injection . — ^The eminently successful results obtainetl 
by the injection treatment of varicose veins have establishe<l 
it as the method of choice in the large majority of cases, air<l 
the double advantage of an ambulatory and non-suigical 
treatment, moreover, commends itself to patients. Suit- 
able injections cause damage to the endothelial lining, 
leading to the production of a firm, adherent thrombus. 
Swelling of the wall of the vein with proliferation of its cell 
elements occurs, and is quickly followed by organisation. 
The artificial thrombus formed is remarkable for its 
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tenacity, so that the possibility of fragments becoming 
detached to form emboli is extremely remote, and also in 
varicose veins the direction of the flow of blood is reversed 
when the patient is standing. 

General Technique of Injection. — ^The usual position for the patient 
is standing. If veins are large or the patient is nervous, injections 
may be given in the sitting or recumbent position. As a rule the 
initial injection should be made in the most distal part of the affected 
vein, each succeeding injection being made at a higher level. The 
surgeon is thus able to distinguish easily the veins which are still 
patent from those that are thrombosed. The whole of the saphenous 
tract may be treated to within 4 inches of the saphenous opening. 

An ordinary 5-c.c. Record syringe with a No. 16 needle may be 
used, or special syringes are now obtainable. Having sterilised the 
skin over the selected vein with spirit, the needle is inserted obliquely 
from below upwards in the line of the vein. The plunger is with- 
drawn slightly, and if blood enters tbe syringe, the needle is in the 
vein. Should air bubbles appear, this indicates that the needle has 
gone through the vein and lies in the perivenous tissue. The position 
of the needle must be altered until it is positively in the lumen of the 
vein. During injection the point of the needle should be held 
perfectly steady in the vein. The injection should be made slowly 
at the rate of about 1 c.c. in 15 seconds. After injection the needle 
is withdrawn quickly, and firm digital pressure applied with a sterile 
swab for two minutes. The patient can then carry on with his 
normal occupation. Further injections are given at weekly intervals, 
as necessary. The following solutions are commonly used for 
injection ; 

1. Sodium salicylate, 20 to 40 per cent. 

2- Quinine hydrochloride 4 grammes, urethrane 2 grammes, 
water 30 c.c. 

3. Sodium morrhuate 5 to 10 per cent., which is less irritating to 
perivenous tissues than the two former preparations, but relapses are 
prone to occur if the veins are tolerant. 

Seqnelm of Injections. — (a) Immediate Local Effects , — ^The vein 
may collapse or dilate, it may become hard at once, or there may be 
no change. After the prick of the needle the process should be pain- 
less. Severe pain at the time of injection usually indicates that 
fluid is entering the perivenous tissue. Thrombosis generally occurs, 
and a satisfactory result ensues. 

{b) Immediate General Effects , — There may in some cases be 
collapse or fainting. When quinine is employed there may be 
temporary buzzing in the ears, headache, etc. 

(c) L<ite Local Effects , — ^After about twelve hours the vein be- 
comes somewhat swollen and tender, and may ache for a few days. 
A certain amount of bruising sometimes occurs along the course of 
the vein. After a few days the vein begins to decrease in size. 
Complete fibrosis takes from 3 to 12 months to occur. It is slower 
over bony surfaces and quicker in the veins of the thigh. 

Complications. — (a) Injection Ulcer , — ^This is the most common 
accident, and is due to the escape of the solution into the perivenous 



88 A SHORT RRAC'riCK OF Sl’lUiFRY 

tissues. It is always the result of eareiessuess. and should never 
occur. If the t»}>erator is in <l«»ul>t as to tlu* jwsiti»»ii of the n«‘e<lle 
when injecting;, the phinocr should always Ik- with<lrawu t«* s<-e if 
blood enters the syriniie. The inject i<»n uU-er is serious. iH-in^ very 
painful, and taki'nj; from Ihiee to six months to cure. Sloujihs 
oeeusionally developat a piunt s«>in<- inelu-s from the sit<* of inj«‘<-tion, 
an<i are due to a thin atrophic stat«- of the wail td' th«* vein, whi<-h is 
unable to react to the artiiieial phlelatis. 

(h) KmholiifM. — That the «iant{er of einlK>lism is reJi»ot<- is shown 
by the relatively excee<iinjily few eases r«‘porte<l. In «»ne series of 
,*53,000 eases, only 7 deaths were reeor<ie«i. This <-oiupnres favour- 
ably with the oiK-rative mortality, which is O-t per ci-nt. The chief 
cause of death in the eases reet>rtled was the presence t>f phU-bitis 
when the injections were xintlertaken. 

Contxa-indicatioQS to lajectioa Treatment. («) .truW Inft-ctive 
'I'hroitibo-pftMiilifi. — At least three months shoulct Ik- alU»we<l to pass 
after this has eletired up heftirt- inje<‘tin#;. 

(b) Deep ihromlmsis, <iue to any eause. 

(c) I*regnaiicp. — It is not a<lvisi»ble to inj<*et, esiH-i-ially in the later 
months. Veins will disapjwar, or their <-on<litiou improve after 
delivery. 

(iii) Operation. — TreiKleleiiburj^'s operation shottlcl be- 
tindertakeii if a definite tivrill is palpable in the veins <»n 
cotigliing. One ittch of the internal saphetions vein is 
removed immediately below the saphenous o{M‘ning. An 
obliqvio incision should Ik* used, as tin* vt*iu may bo 
duplicated. 

Thin-wtilled jiouehes or hx'alised Imnelu's of vt-ins are 
cured more cxpcditioxisly by retnoval than by inj<‘ction. 

H.*E.vrA>;<uoMA. 

Angiomata are tnmoitrs composed of blootl-vessels, and 
are congenital in origin. They sometimes remain insignifi- 
cant for a prolonged period, but are apt to enlnrgt* in sixe 
at any time. 

Capillary nsevi are composed of dilated capillaries, and art* 
most common on the face and scalp. Occasionally they are 
submucous, in which case bleeding often occurs. 'Phe term 
“ spider ” neevus is applied when portions of the tnniour 
radiate into surrounding tissues. Applications of carbonic 
snow is efftcacious in destroying small capillary ntevi, hut 
larger ones sometimes require radium or excision. 

Cavernous augiomata consist of masses of dilated veins 
into which arteries open more or less directly. I’hey 
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occasionally occur in viscera, but are more 
commonly submucous or subcutaneous. 
Frequently capillary nsevi are found in the 
overlying skin (fig. 36). Submucous naevi 
are prone to haemorrhage, which is some- 
times alarming (fig. 78). A characteristic 
feature of a cavernous angioma is its 
compressibility. If possible the tumour 
should be excised with the help of an 
electric cautery. Otherwise diathermy, 
or electrolysis, causes thrombosis of vessels 
and consequent shrinkage. 

Plexiform automata consist mainly of 
arteries, and consequently pulsate. The 
usual form is referred to as a cirsoid 
aneurism (p. 561). Very rarely similar 



Fia. 36 — Caver- 
nous haemangioma 
of the tongue and. 
gum, with capillary 
nsevus of the skin 
of the cheek 
(From a drawing m 
theUi.O S. Museum.) 


tumours are found in bones, in which case a pulsating 


tumour appears when the compact bone is eroded. 
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LYMPH AT R\S AND LVMPHATK’ <a.ANI>S 

Acute lympli0xigitis is <lui* t<» lyinphut frcmi n 

womid ill the area draiiunl by the inv<ilvi»<l vessels. 41ii‘ 
infection is usually liniittKl l>y the inlands iinnu*tlialtdy 
proximal to the site of infection ; these ^lamis lH»eonie 
inflamed, Init occasionally infection jninps " a ^ronp oi 
glands and affects those at a iiiglu^r level. As a 
of an infected wmmti of the leg, tin* extennvl iliat* glands 
occasionally become inflaine<l, and form a mass in the* 
corresponding iliac fossa. Krrors in diagnosis are likely 
to arise, especially as the wtnuKl is often heale<l by tin* time 
the mass appears. 

Acute lymphangitis is eliaracterisi d l>y thi' appi‘4n*an<*i* of 
subcutaneous red streaks, which eorresx>ond to tlit* inflamed 
lymphatics. If largo trunks are affected th<*y ax*€* s<nn<*t iiucs 
palpable as tender coi*ds. Toxannia may be seviu-e, aiul 
depends upon the virulence of the causativ-e orgitnism. 
Local suppuration may occur in the course of tiie inliaiiH'd 
lymphatics. Permanent occlusion s<>metiin<*s follows lym- 
phangitis, leading to persistent lymx^hatic oedc^nia. 

Treatment consists in dealing with the wotin<l, unless, 
as is frequently the case, it is insignificant or alr<*arly Iu*a!c<i. 
If a limb is ajEfected, it must bo kept at I'est, slightly elevat<*d, 
and fomented or immersed in a hot saline or antiseptic bath. 
General measures are taken to combat infection. 

Chronic lymphangitis may follow acute lymjdiangitis, or 
is more commonly due to repeated subacute attacks of 
infection. The wiry lymphatics passing along the dorsal 
aspect of the penis are characteristic of a px*imary ehanci*e, 
and may be associated, with oedema of the prepuce. Tuber- 
culous lymphangitis occasionally occurs, notably in the pei-i- 
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ureteric lymphatics ; the restilting fibrosis and contraction 
leads to the characteristic “ golf -hole ” ureteric orifice. 

Lymphatic OBSTBircTioisr 

1. Congenital, giving rise to lymphangiectasis. 

2. Trauma, as a resxdt of removal of glands, e.g. 
lymphatic oedema of the arm, following dissection of the 
axillary glands, or due to division of lymphatics, as by an 
incision along the lower and outer margin of the orbit, which 
divides lymphatics passing to the preauricular glands, and 
leads to oedema of the lower eyelid. 

3. Inflammation, due to fibrosis of lymphatics, which may 
follow an acute lymphangitis, such as erysipelas, or result 
from persistent chronic infection. 

4. Neoplasm, as typified by the “ peau d’orange,” due to 
permeation of lymphatics by carcinoma, and resultant 
obstruction. 

5. Parasites — ^the Filaria sanguinis hominis, following the bite of 
an infected mosquito. The legs and scrotum are chiefly affected 
and enormous thickening of the subcutaneous tissue may result. 

As a result of lymphatic obstruction, a solid cedema occurs, 
the subcutaneous tissue becomes brawny, and shows little 
pitting on pressure. At a later stage the skin becomes coarse 
and rough, and lymphatic vesicles appear, which tend to 
rupture, leading to ulceration and recmrent infection. 

Tbeatmbitt. — ^Lymphatic obstruction is usually an un- 
satisfactory condition as regards surgical treatment. Eleva- 
tion and elastic pressure may relieve early cases. The 
introduction into the subcutaneous tissues of sterilised silk: 
(lymphangioplasty) sometimes gives temporary relief in the 
arm, but is useless in the leg on account of gravity. Excision 
of long strips of deep fascia (KondoMon’s operation) has been 
pei'formed with occasional success, the object being to 
remove the fascial barrier between superficial and deep 
lymphatics, so that lymph is returned by the latter channel. 
Amputation is occasionally necessary if the patient is 
anchored to the bed by the weight of the limb, or if xdcera- 
tion and infection supervene. Eilariasis has been benefited 
by removal of the parent fidarise when their situation has 
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been recognised. l^sTially the eoiwlition progresses, and 
removal of the serotnin or siffeideci limb is eveiitualK 
necessary. 

I>ir..\TATiox OK IjYMPH.vm’ Vksski.s 
Congenital types include the ftdiovving varieties: 

(а) CAinnn.Mty Lymkhaxoiom.x. — W hen this eoiuiition 
occurs in the skin it is known as lymphatic luevus, au<l 
consists of browuiish papule.s or wart-iike ex<‘reseeiu*eM. On 
examination with a len.s small vt'sieles may Ih* seeti. 

(б) OAYKUXors JjYMKHANtsioMA is often associated with 
the preceding vjiriety (fig. 37), and eo*isi.stH <»f masses 

of lymphatic cysts, 
particularly in the neck 
or axilla, tlu* comlition 
being tt‘rme<i a eystie 
hygroma. An ill- 
<leHne<l spongy mass 
residts, tiu* skin over 
which may Im‘ s«>mi- 
transhu-ent, a eon<U- 
t i <» n w h i c h w a s 
formerly deseribe<i as 
‘‘ hytirocele of tio* 
breast " when occur- 
ring in that organ. 
These iyni)>hati<’ cysts 

11 - f and spaces ram if v 

FiO- — CJaveruoviK lyxnphuuj^iotxiu of * 

the tongue, the surface of wlii^'h is <-overe(l fl'ccly, HO that <*ompI<*t<* 

with lymphatic nievi- removal is imixissible. 

Recxirrent attacks of 

inflammation are common, and i-esidt iix subseqxicnt fibrosis 

and diminntion in size. 

(c) XiYMPHANGlECTASis usually occurs as a congenital 
condition, and gives rise to enlargement of different parts, 
e.g. tongue (macroglossia) or lip (macrocheilia). The con- 
dition occasionally affects the subcutaneous lymphatics of a 
limb (Milroy’s disease), and amputation may then be 
required. 
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Acquired lymphatic dilatation is due to obstruction of 
main lymphatics. Thus, pressure on the thoracic duct may 
cause engorgement of the alimentary lymphatics, and even 
chylous ascites, and cases of chylous hydrocele have been 
described, presumably due to obstruction of lymph drainage. 

Lymphatic Glakds 

Acute lymphadenitis follows infection of the appropriate 
lymphatics, although, as already mentioned, a group of 
lymphatic glands may escape obvious infection, whereas a 
more proximal group may evince a marked reaction. The 
affected glands become enlarged, firm, and tender. Resolu- 
tion, fibrosis, or suppuration follows. 

Treatment consists in dealing with any cause, and 
applying fomentations to the affected glands. If suppura- 
tion occurs, pus is evacuated. Tonics and aperients are 
given as necessary. 

Chronic lymphadenitis is either simple or specific : 

1. Simple, or non-specific adenitis, is due to intermittent 
or prolonged infection of low virulence, e.g. tonsils or 
pediculi, or sometimes follows incomplete resolution of acute 
adenitis. The glands become enlarged, fiirm, and slightly 
tender, and occasionally quietly suppurate. This condition 
probably predisposes to tuberculous adenitis, the simple 
infection preparing the soil for the seed. 

Treatment consists in removal of any local focus of 
infection and attention to the general health. 

2. Specific adenitis. 

{a ) Tuberculous infection of glands is common in children 
and adolescents, particularly among those who live in 
unhygienic surroundings, or who inherit a predisposition to 
tuberculosis. Some chronic or intermittent focus of infec- 
tion is commonly present, e.g. tonsils, teeth, or scalp, and 
chi’onic simple adenitis gradually becomes tuberculous. 
The cervical glands are the commonest to be affected, at 
least as far as clinical evidence is concerned, although the 
bronchial or mesenteric glands are commonly invaded. 
The axillary or inguinal glands sometimes suffer, particularly 
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if tlierc is some Oihereuloiis foeiis in the area of lymphatit! 
drainage, e.g. hiinis verrnea. 

Tubercle bacilli most eonnnoaly reach the gland by 
lymphatics, tidx'i'cles lirst f»)rming in the eort<>x, Init 
blood-borne infection sometimes occurs, in which ease tlu‘ 
mcdnlla of the glaiul is the- first part to la* aiTecte<l. 

Clinically, the aifectetl glamls enlargts and becomt* <'har- 
acteristically matted ti^gether owing to iwriailcnitis. Casea- 
tion may follow, to be svicceedcd by sn}>iniratit>n. l*us is 
no respecter of fascia, and often lnirrt>ws thnnigh the deep 
fascia, so that the pns is snperfieiai an<l the eaxisat ivt‘ g!an<l 
deep to this stmeture, forming a ” eollar-stu<l ” ahseess 
(fig. 1)2). If the eoiwlition progresses, the skin lM><*tmies 
blue and thin, eventnaliy giving way, a tnheretdinis simm 
rcsnlting. Occasionally, and esjH*cially with the assistanet* 
of appi'opiiate treatment, caseons mati*rial may lu* ah- 
soi'bed and replaced by fibroris tissue or calc ideation, this 
latter change pai-ticularly affecting the mesenteric glaiuls. 

Treatment consists in tlealing with any possible stairee 
of infection, combined with care of the general ht*alth. If 
improvement does not occxxr within one month, tlwui acces- 
sible glands should bo i*emove<l, otherwise su|)j)iirati<m 
is likely to stxpcrvenc. Thus, in the ciise of ttervical 
glands, collar incisions are made, and glands, often surpris- 
ingly large, are removed. This is a tedious f>jH'‘ration, 
needing patience and a good light. Normal anatomy is 
distorted, and no tissue should bo divided undei* tratdion, as 
veins are thus rendered unrecognisable aird liable to injury. 
The welling blood obscures the act^ial site of hamxorrhage, 
and groping with artery forceps is likely to damage important 
structures. The hypoglossal and spinal accessory nerves are 
commonly embedded in a mass of glands, and are therefore 
particularly prone to injury. 

If abscesses are present they are aspirated, and possibly 
iodoform emulsion is injected. If suppuration persists, then 
operation should be undertaken, as otherwise the skin will 
give way, and sinuses and secondary infection follow. On 
opening the superfilcial abscess pus is evacuated, and 



LYMPHATICS ANT> LYMPHATIC GLANDS 95 

granulation tissue gently curetted ; the track through the 
deep fascia is then enlarged so that the deeper glands are 
explored and removed. The operation field is smeared 
with iodoform paste, and a glove drain inserted for twelve 
hours on account of the oozing. 

If sinuses are already present, general treatment is 
instituted, and if the results are disappointing the sinuses 
are enlarged, and the underlying glands removed as effi- 
ciently as possible with a sharp spoon. The wound is packed, 
and should be daily painted with malachite green and cor- 
rosive sublimate, 1 per cent, of each, in S.V.R., an applica- 
tion which gives particularly gratifying results -with most 
tuberculous sinuses. 

The ideal treatment, which in our opinion should be fol- 
lowed more frequently, is to remove tuberculous glands if a 
short course of general treatment results in no improvement. 
Early removal diminishes the risk of sinuses and resulting 
scars, prolonged convalescence, and dissemination from an 
active focus. 

When the diagnosis of tuberculous adenitis is definitely 
made, vaccines, judiciously used, often cause improvement. 
At all stages of the condition, as for most forms of tuber- 
culous disease, ideal surroundings are found in the Swiss 
sanatoria. 

(6) Syphilitic adenitis can occur in any stage of the 
acquired infection. “ Shotty ” glands associated with a 
genital chancre are characteristic. During the secondary 
stage a generalised enlargement of glands occurs, especially 
those above the internal epi condyles and along the posterior 
border of the stemo-mastoid (glandulse concatenatse). In 
the teit-iary stage a gumma may occur in a lymphatic gland, 
but is rare, or more commonly the glands enlarge as a 
result of secondary infection of a broken-down gumma. 

Chronic Enlargement oe Lymphatic Glands 

Chronic enlargement is due to the following causes : 

(i) Inflammation. 

(ii) Blood diseases. 
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(iii) JLym|>ha(U‘ii<*inu. 

(iv) New -grow t h. 

(i) Inflammatory eaiises have already Ix'en diseus^eci. 

(ii) Slood Diseases. — (<■/) Lym h uktrinut is of UtfU* 
surgical intert'st except from the jK»int of view of <liiTereiitial 
diagnosis. ( Sdological e.xaniiaation is tiiagntstic -the 
leiicocT^-tes arc ciiorinonsly iiicr<-asc<l. an<l ma\' imtnher 
li)0,00(> jx*r c.niin., of whicli. OO to IM.) p4*r ct^nf. an* lyra- 
phoe^vdes. Splenic enlargement is mori* ehara<*teristi<* of 
cliroiiic lymphatic lenkannia than of HtMlgkin's <list‘ase. 
Splenectomy has been performed for this <*<>ndition, but 
the results are disaj)|K>inting- 

(?.>) Stiir.'i diMutw is an infectiv<* {‘omlitioit occurring in 
chikh*en. The predominant elinieal fe^atures consist of an 
irregular* temperature, osteoarthritis <*omim‘neing in tht* 
smaller joints, (‘iilargement of tin* spU*<*n aiul lymphatitt 
glands, and a lymphwj'tosis. 'rreatnn*nt involves a 
thorough search fi>r airy source of infe<*tion, aiul tin* pre- 
vention of deformity of Joints. 

(iii) Dymphaflexioma Hodgkin’s disea.se) i.s of tloubt- 

ful pathology, but is probably infective in origin. It is 
commoner in males, and usually affects young twlults, 
but cases vary widely as i*egards age inei<U‘ne<‘ and viru- 
lence. Occasionally, and esjwcially in childi*en, tin* eoui*se 
of the disease is merely a mattt*i* of wt'eks, the a.ssoeiate<l 
irregular and often high tem]X‘rature leading to t*rrors of 
diagnosis. More commonly the patient first notices a pain- 
less swelling in the supraclavicular region, a.ssoeiatt*<l with 
malaise and an irregular temperature. Ih’essure t‘fTet*ts, 
due to deep glands, especially mediastinal, may follow', or 
occasionally cause the fii*st symptoms. On examination 
the glands are discrete, painless, and rubbery in consisten<*y. 
The spleen is enlarged, but rarely enough to be jialpabk*. 
The enlargement may be diffuse, or whitish noduk*s may 
project from the surface, the organ then bearing some 
resemblance to toffee studded with almonds, known as 
“ hard-bake.” In the late stage of the disease most 
organs in the body become affected, and periodic bouts 
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of temperature occur at intervals of tv’'o or three weeks 
(Pel-Ebstein ) . 

Blood exammation reveals a secondary anaemia, with 
occasionally slight lymphocytosis, but serves to distinguish 
other conditions, e.g. lymphatic leukaemia. Excision of an 
appropriate gland clinches the diagnosis. Maerosoopically 
the distinction between cortex and medulla is lost, and a 
variable amount of fibrous tissue is noticed. The microscope 
reveals an increase of endothelial cells and the presence of 
giant cells which are oval in shape and contain several 
overlapping nuclei in the centre of the cell. Occasionally 
a prominent feature is a marked increase in eosinophil cells. 

Treatment consists in the administration of arsenic to 
combat anaemia. Intravenous injections of such prepara- 
tions as salvarsan have a much more potent effect than oral 
administration. X-rays cause a temporary reduction in the 
size of the glands. Excision should only be considered when 
pressure symptoms are caused by glands which have become 
tolerant to X-rays. The disease is characterised by remis- 
sions and exacerbations, but inevitably runs a fatal course. 

(iv) New-growth. — (a ) Primary lymphosarcoma may com- 
mence in any adenoid tissue, e.g. glands, tonsils, or Peyer’s 
patches. When affecting the glands, those most commonly 
involved are the cervical group. Rapid, steadily progressive 
enlargement occurs, which later becomes tender, and in- 
filtrates surrounding structures. Dissemination occurs to 
other lymphoid tissue in the neighbourhood. 

Excision is sometimes practicable in early cases. Radium 
causes retrogression, but unfortunately dissemination is only 
too likely'’ to have occurred already. 

(p) Secondary Grou'ths . — Carcinoma and melanoma typic- 
ally disseminate to lymphatic glands. Lymphosarcoma, e.g. 
from lymphatic glands or the tonsil, is likely to spread along 
lymphatics to other glands. Sarcomata of the testis and 
thyroid are alleged to disseminate to glands ; probably 
earlier observers confused different types of testicular 
neoplasms. Sarcoma of the thyroid gland must be 
regarded as a curiosity. 

S 
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FAVK AND JAWS, IX<.’IATJ>IX< J VAl.XTK 


<>l'* ‘niK KACK 

Kok the prtiper uiii<k*rstnii<iin^ of tJehiriuit in this 

rc^^ion wo must rotor for u miiniont tt> its <lovt‘h>i>im*iit . A doprossKiii 
appears in frnnt of the Iu‘;ui ahtait tiu* sixth w<‘i‘k of fti*tjil life. 
Around this <lepression, oiilloti the st<»ino<iioiiin or priiiiiti%e month, 
a niiinbor of l>u<is jippear. These into proe<»sses and <*<»alesee 

to form the face. This process of Inulilinjj; and eohesmn is a rapiti 
one, h>r it is eomuiion<*o<i aiui o<Hnplete<i in the spiUH» of tliree 

weeks. Thus every eon^enitai deformlt> of t lu-* Iuisexist<‘d fin. in 

Lateral Nasal Mesio Nasal Fronto-mcsial 
Process y Process / Process 


Vsii, US. I >ia^riiin t>f 
thf five pn>rt*snNt»H which 
<iev<»Iop anoitid th<* sto- 
niiuhouiit. 


Process 

the ninth week of ftetal life. The j)rt>oesses are shown in iijjj. HH, 
They are : 

the 


4. The mandibular process derived from 

the first hranehial arch. 

5. The maxillary process derived from 4. 

Failure of union of the mesio-nasal process with the maxillary 
process and/or the maxillary process with its fellow accounts for 
most of the congenital facial abnormalities, which are : 

1. Hare-lip. 3. Facial cleft. 

2. Cleft-palate. 4. Maexostoma* 
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1. The frouto-niesial process. 

2. Tlie mesio-nasal process^ or processus 

globularis- 

3. The lateral nasal t>rocess. 


All <ie rived from 
traheeulie <*runji 
(notochord). 
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Too much union results in microstoma. Facial cleft, micro- and 
iiiacrostonia. are so rare that; they need no further consideration in 
this work, 

HAKEi-r.ip AKn Cleft-palate 
diuical Features. — Lateral hare-lip (fig. 39) is the most 
frequent of all the congenital facial deformities, and it occurs 
once in 2,500 births. It is to some extent familial. Hare- 
lip is nearly always lateral, and in about 15 per cent, it exists 



Fig. 39. — Lateral hare-lip. Fig. 40. — Bilateral hare-lip 

associated with a premaxilla, 

on both sides (fig. 40) Cases of true median hare-lip are 
exceedingly rare, and are due to an absence of the fronto- 
mesial process. 

There are three degrees of cleft-palate — ^the tripartite, the 
bipartite, and the intermaxillary cleft (fig. 41 a, b, o). 

Hare-lip and cleft-palate occur more often in males (3—2) 
An infant with a large opening between the mouth and 
the nose cannot suck properly, for sufficient negative pressure 
cannot be established. If, as is often the case, there 
is a hare-lip in addition, sucking is impossible. At first 
sight this would seem a serious matter, but it is overcome 
by a simple expedient. If the pimoture in the rubber 
teat of a feeding bottle is enlarged, or an ether dropper is 
substituted, milk can be made to drip evenly into the babe’s 
open mouth, and in a few days he learns to receive his 
nourishment at regular intervals in this way. 

We have seen that the aetiology of hare-lip and cleft-palate 
is largely a matter of understanding elementary embryology ; 
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it is tliat tIitMlia.<rn<>sis \\ ill ntMliiliault \ : iliv 

iiniiUMliiite ]>ms<Tvat ion <»f the cliild's Iitr a inattrr of 



A. 

^rripartite rleft-pulnto, ISipurt ito !nt<*nuaMlint \ i ltH. 

Fit;, ii. 


attention to methods t>f ft'odinj^ it, aiul so onr idToris 

nixist be directed to a discussion «>f triNitim ut. 

Treatment. — ^'Phe first consuleration is to remetly llui 
deformity. In the tripartite, and to a lesser extent the 
bipartite, vai'ieties of elcft-i>alate (fig. 41 a. », <■) tht* pre- 
maxilla, which is derived from the i)roe<ssus glohidaris, ami 
wliich is morphologically the prognathian or snout of lower 
animals, juts out, ca^ising a hitleous deformity. Su<*h a 
deformity is a constant source of mortification to a sensitive 
mother. The second impoiiiant factor is to close an <»]M*ning 
betw'een the nose and mouth before the child talks, <»r he 
will never learn to speak distinctly. There still t'xist sharp 
differences of surgical opinion both as to the b(*st imdhod 
of i*epairing a cleft-palate, and the age at which the <»iH‘ratUiu 
should be perfonned. In the case of hare -lip opinion is 
more stereotyped. 

Principles in the Operative Treatment op (’lekt- 

PALATE 

Por many years there have been thi'ee schools of prac.tii-e, 
and lately a fourth has entered the field. As a “ memoria 
technica ” it is sufficiently accurate to state that — 

Tane's operation is performed in the 3rd week. 

Brophy’s operation is performed in the 3rd month. 
Langenbeck’s operation is performed in the 3rd year. 
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For the actual technique of these operations the reader 
must be referred to works on operative surgery. General 
pl•h^ciples only will be considered here. 

Lane’s Operation. — Flaps of muco-periosteum from the roof of 
the month are used to cover the median defect in the palate. Sir 
Arbuthnot I-ane was wont to describe this operation as a life-saving 
operation, for it enabled the child to suck, and justified the very early 
operation. In the opinion of many this argument is not clear, for the 
child may be fed artificially. To-day this operation is seldom per- 
formed, and we do not know of any of Lane’s pupils who carry on his 
method. Many excellent results were obtained by the originator, 
but the principal criticism was that the soft palate was inclined to 
become fibrous and immobile. 

Brophy’s Operation. — ^Brophy pierces the maxillae above the 
ulv'eolus in two places, one behind the other, and inserts two silver 
wires. After somewhat freeing the bones and freshening the edges 
of the cleft the maxillae are forced together. The wires are then 
tightened and twisted over a lead plate. Brophy’s pupils carry on 
his work, and the operation has a number of enthusiastic adherents, 
especially in America. In Britain it is unpopular. Shock, and the 
possibility of necrosis of the jaw, are stated to be its great dis- 
advantages. 

Langenbeck’s Operation kas received the approbation, of 
the majority of surgeons throughout the world. It is 
still by far the operation most frequently performed. 

The principle is shown in 
fig. 42. By making lateral 
cuts the muco-perios- 
teum is raised from 
the hard palate, carrjdng 
within it the posterior 
palatine artery which 
nourishes both the flap 
and the soft palate. The 
soft palate is freed 
thoroughly from its at- 
tachment to the hard 
palate, and if necessary 
the hamular processes 
are broken to further this 
end. The edges of the cleft are then freshened, and if the 
process of freeing has been done properly, they may be 
sutured together without undue tension. 
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The Grillies-Fry Operation lias liad a rertain following in 
years. The principle is t<i close tlic hHr<i jiaUite with u retii<»vjihle 
dental [>lsite in curliest infancy. This is followed by an <»peration for 
uniting and elonpitinjf the soft palate before s{)ee<*I» eonniicnces. 

In all operations for cleft-palate certain precautions must lx* tak<‘it 
The child should not he opersited upon when there are ainy I'ouohs or 
colds in the ward. It is of ^reat advantuite for the child t<» ^ct us<‘<l 
to its nurse, wlu) teaches it to be spotm-fe<i i>efore the op«‘ration. 
Aiuestliesia is induee<l with chloroform, and muintaine<! by a Junker's 
inhaler. l)urin« the operation Rose's position with the hea<i fully 
extended is adoptetl in or<ler to prevent blood ae<‘utnulutin^ in the 
throat. The mouth is kept open with a special uttji. .\ft<T-treut- 
ment i.s all-important. The infant mn.st he sjM«m-fe<l, ant! j»fter eat*h 
feed the mouth is jjently syrinjtcd with a weak antiseptic solution. 
Arm splints are applied to prevent the child interft'Hnp: with tlie 
stitches. 


THE IIPS 

Hare-up 

Repair is usually undertaken early. About the seeontl 
month is the popular time. The two main o|H‘rativ«* meas- 
ures are Rose's and Edimind Owen's. K<).st‘'s ojHTatitm 
consists of freshening and uniting the <‘<lges of the eleft . In 
Owen’s one side of the cleft is use<l to make tlw* v<‘rnulion 
border of the newly constnteted lip. 

Double Hare-Up Associated with the Premaxilla, -'riu* 
premaxilla (fig. 40) must not on any account be reittovtul. for 
the subsequent deformity is hideous. When the pretnaxilla 
juts out considerably a V-ahaiied piece can be removed from 
the front of the nasal septum, to which tiu* prtunaxiha is 
attached. This allows the pi'otxiberant pxMXJesM to be presserl 
back sufficiently for the lip to bo I'oeonstituted. 

In all cases of complete hare-lip it is iiii]>oi'tant to ohsxTvt* 
the nostrils, and if, as is commonly the case, the nar<>M of the 
affected side is flattened, this should be corrtxitetl by a plastic! 
operation, at the same time as the lip is r<,q>aire<l. 

A well-performed hare-lip operatitxn shoxild nuider tlu* 
patient’s lips in after-life indistinguishable from normal, 
even on close inspection. 

CONGENITA!. riSXUt..<E OF TUB T.OWBR Ell* 

Congenital flstulae of the lower lip is a condition uuexpluine<i by 
enabryology. It occurs in certain families. There arc two blimi pits, 
one on either side of the middle line of the lower lip. 
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MACROCIIEILIA 


C'hronic enlargement of the lip, usually the lower, may be due to 
inflammatory causes, but true macrocheilia is due to a lymph- 



angioma, akin to 
1 y mphangio - 
matous macro- 
glossia (p. 132). 
Its treatment is 
similar to that 
condition. 

CRACKED lulVS 



Fig. 43. — Syphilitic ulceration at the corners 
of the mouth. Tlie Wassermaun reaction was 
strongly positive, and the condition healed with 
anti-syphilitic treatment. 


Chapping of 
the lips is very 
common, and a 
definite crack in 
the middle of the 
lower lip is a 
frequent com- 
X>laint in cold 
weather* The 
crack is deep and. 
bleeds readily* It 
is liable to be 
associated with an 
infection which 
produces a degree 
of swelling of the 
lip. 

Treatment con- 
sists of strapping 
together the two 
halves of the lip 
for several weeks. 
In obstinate eases 
excision of the 
crack followed by 
suture should be 
considered. 
Cracks at the 
corner of the 
mouth may be 
due to a simple 
infection, but 
they are also a 
recognised mani- 
festation of ter- 
tiary or congenital 
syphilis (fig. 43) . 
Radiating scars at the corner of the mouth should arouse at once a 
suspicion of previous syphilitic ulceration. 


Fig. 44. — Chancre of the 
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C •* u*o <C®rfrTrto*» Turitan 



Fia. 4o. — I’iio loi \vi iiotis^ stilus and its eouno<'tious (lUiiifranunat m'} 


Ckaxouk ok thk TjTK 

A Hxmterian chaiicr<.‘ may ap]X‘ar <^ii the lip, aii<l miliko a 
similax* lesion on the gi*nitals, the nt*if;hl)<niriiij; l\'niphati« 
glands become (/reatly enlaTged (fig- 44). 


Cakboxclk ok thb LiIK 

Carbuncle of the face has 
a smister repiitation, ajitl the 
upper lip is the most fivqttent 
site of this dreaded lesion. 
The pnblic should be wtinnxl 
not to prick, squeeze, or other- 
wise tamper with a pimjjlc in 
this area, for snch a practice 
favours this dangerous condi- 
tion. It is particulai'ly dan- 
gerous, because infection can, 
and often does, spread along 
the angular vein to the oph- 
thalmic plexus, and thence to 
the cavenrous sinus (fig. 45). 
Thrombophlebitis of the cavern- 
ous sinus is nearly always fatal. 



Fio, 40. — Cai'bnuclD of the 
upper lip. The vein 

has just been ligatured. 
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Once a oavbimole of the lip has developed we consider it 
ixnwisc to incise it, but rather trust in hot applications of 
gaxize soaked in a satxirated solution of magnesium sulphate 
until the slough separates. When the infection is threaten- 
ing to spread, the eyelids of the more affected side tend to 
become suffused (fig. 40). It is at this stage that ligature of 
the angular vem under local anaesthesia may be undertaken, 
and the path of the cavernous sinus thereby blocked. In 
neoessai'y oases both angular veins can be ligatured. 

New-ge,owths op thbj Lip 

The existence of lymphangioma in this situation has 
been referred to under ‘‘ Macrocheilia.” Cavernous hae- 
mangioma is another rare, innocent neoplasm in this 
region. 

Cancer of the lip is usually seen in men of advanced 
years who have followed an outdoor occupation, and it has 
earned the name of “ countryman’s lip.” Now that the 
yokel has abandoned the short clay pipe the condition is 
less frequent than formerly. The carcinoma, which usually 
takes the form of a shallow ulcer with the typical everted 
edge, is nearly always found on the lower lip. In its 
typical form it is a comparatively slow-growing and par- 
ticularly favourable carcinomatous lesion to treat. Ruther- 
ford Morison was the first to point out that a carcinoma 
occurring at the angle of the mouth and involving hoth lips, 
however slightly, is far more malignant than the foregoing 
variety. 

Treatment with radium is very satisfactory when com- 
bined with subsequent excision of the submaxillary and 
submental glands. 


THE TEETH 

The occurrence of supernumerary teeth is fairly common. 
Occasionally clusters of them are present. 

Impaction op a Tooth 

A tooth IS prevented from normal eruption by the 
presence of other fully erupted teeth (fig. 47). Much the 
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T 


commonest tt>oth to he alfeete<l in this way is the tiiinl lower 
molar. Dental impaction tisnaily eulmiimt<’S in an aeut<s 
l>ainful attack, in hi<‘h trismus 
is a leading symptom. Indeed, 
this is the most usual cause of 
trismus. 

Unless the im]»aete«l tooth 
is remove<l infection is liable 
to occur. In orxler to aeeoiti- 
plish extraetioii it may he 
necessary to .sacrifice one of the 
teeth immediately adjacent. 

In cases of extrerxie diftienlty the bony alve<)his must Ik.* 
chiselled away before the impact <*d tooth can be r<.*moved. 


Kici, 47.-- KatUo^kfraph ahow- 
iii^ tooth (Pitta). 


UextaTj Caries 

Necrosis of a tooth begins, as a rule, in the t‘namel, ami 
extends through the dentine to the pulp. As it reaches the 
nerve endings within the pulp the familiar i)ain of toothache 
is produced. 

Untreated, infection is liable to pass into the tooth Koek<*t, 
when an acute or chronic abscess I'csults. 


Auveolar Abscbiss 

Alveolar abscess is rather more common in tht* lowt*r jaw, 
and is usually the result of an infection carrit*d to the to<»tii 
socket by the process described above. Throbbing paiti, 
swelling of the cheek, redness and oo<iema of tlie gum in tht* 
neighbourhood of the tooth which is the seat of the trouble, 
are the leading symptoms. The general reaction to the 
infective process may be considerable, and a tender enlarge- 
ment of the cervical glands is usual. The pus may break 
through the gum or burrow under the periosteum. In the 
upper jaw it may enter the antrum. In either jaw, if it is 
not properly drained, some degree of necrosis of the alveolus 
is to be expected. Osteomyelitis of the jaw occasionally 
results. 

Treatment. — ^Hot fomentations and poultices of all kinds 
should be avoided, for they tend to favour the pointing 
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externally of an alveolar abscess which, is the very thing to 
be prevented. Hot antiseptic mouth-washes are ordered, 
and Dover’s powder will relieve pain and induce sleep. 
When a local swelling can be palpated the abscess is opened 
into the mouth either by removing the offending tooth, 
or by incising the mucous membrane and the tinderlying 
periosteum, or both. 

Root Abscesses 

While alveolar abscesses are usually acute, root abscesses 
are nearly always chronic. They arise by penetration of 

infection from the pulp through 
a root. Only too often there 
are no external signs of a root 
abscess, which is only revealed 
by a dental radiograph (fig. 48). 
The causative bacteria are for 
the most part non-suppurative 
streptococci, and the absorption 
of their toxic products is often 
the cause of ill-health. Ex- 
amples of brilliant cures of 
certain peripheral joint troubles by drainage of these pus 
cavities are now fully established. 



Fio. 48 . — Dental radio- 
graph showing root abscesses 
of the lower incisor teeth. 


Odontomes 

An odontome is a tumour composed of dental tissue in 
varying proportions and different degrees of development 
arising from the teeth germs 
or from teeth still in the process 
of growth. There are seven 
varieties : 

1. Epithelial odontome arises 
from the enamel organ, and 
occurs, as a rule, in the mandible. 

It has a firm capsule enclosing a 
number of cysts separated by 

fibrous septa (fig. 49), and may 49. -Epithelial odon- 

grow to an enormous size. tome. (R.c.S. 1243.1.) 
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2. Follicular odontome arist's in with a ii<»a- 

erxipted porniaiuait tooth, and (“onsotiuont! y tondr> tooxpaiui 
tho jaw. '^rho tinnouT- <'oasi.>sts of a t<H>th.ofton w<*ll d<*vt‘Jo{«‘<l 
oxoojxt for a tnuioatod root. l.Mn^ ol>liqutd,N 
in a c'uvity tilled with vist’id tluiti, vi/.. : — 

;i. Fibrous odontome !•' i«it*»iiica! with tlu* 

above, except that the utuTiipte<l tooth is 
hurrouialeti l)V llbrous tissue instead oi‘ lluiii. 

vi-/;. ; 

4. Cemeutoiue oecxirs nsvially itt horses, 
and only rarely in man. Aroninl the 
nnertipted tooth there is eeim*nt, viz. : — 

5. Compound Follicular Odontome. - 
The capstih^ surronmling the tootii ossilies 
sporadically, atid contains eemeiit, dentine, atnl eintniel tii 
varying projiortions. Somethncs thest* tlentsd elenit'nts 
are so well formed an<I armngetl its to !><“ tiignified 1>_\ 
the name of denticnles. or tiny tetdh. 

viz. ; 

6. Composite Odontome. — 'I’he thnn* 

dental elements — dentine, enamel, ati<l 
cement — are ixxixetl hx a e<inglonit‘rate 
fashion within tht* eapstile, which con- 
tains no reeogni.sahle tooth, , viz : - 

7. Radicular odontome occurs in conmctioix 

with the rt)ot of an erupted t<M»th, jni<l <-aus< s 
dillieulty in extractiojt . . . viz. - — 

It is pi'obable that ccrtaLfi odontomata 
can become malignant, xx.n<l they art* 
referred to in connection With malignant upjter jaw (p. 
Before leaving this subject, which is ivally not diflieidt. it 
is necessary to clarify oxir minds ixs to the nuuxnings of two 
confusing terms. A dentigerous cyst is hut another name 
for a follicular odontome, while a dental cyst oc*eurs in 
connection with the root of a cxx-rious erxi}>te<l tooth. 'I’ht* 
latter give rise to a cyst which exixands the jaw and is iilUal 
with a glairy flxiid, which sometimes coxxttxins eholesttu-ol. 
Treatment of Odontoma consists of removing the ttimour — 





FACE AND JAWS, INOLUJDING THE PALATE 109 

excision of a portion of the Jaw is not indicated. In the 
follicular variety it is usually sufficient to remove one bony 
wall, scrape out the contents, lightly pack the cavity, and 
mould the expanded Jaw with the fingers. It is advisable to 

have a radiograph be- 
fore one during the 
operation (fig. 50). 

THE GUMS 

IIYPKRTROFHV OF THE 
GUMS 

Hypertrophy of the 
gums is occasionally met 
with in children and young 
adults. The patients are 
usually mentally defective. 
The gum almost buries the 
teeth, and large polypoid 
musses form. 

Treatment consists of removing the hypertrophied gum and teeth 
and chiselling away the affected al\ coins. 

Gingivitis 

Inflammation of the gums is usually associated with 
general stomatitis. The gums are swollen, spongy, and bleed 
readily. Foetor ovis is often extreme. The teeth become loose 
and sometimes fall out. These symptoms are in evidence in 
scurvy and in chronic mercurial poisoning. In chronic lead 
and also iodoform poisoning there is a characteristic narrow 
line of black dots on the gums near the dental margin. 

Treatment consists of removing the cause, and of dental 
hygiene. The administration of fresh lime Juice is very 
beneficial in the case of scurvy. 

Pyorkhosa Alveolaris 

PyoiThoea alveolaris is a very chronic foim of gingivitis. 
The fundamental cause of the condition is an excessive 
deposit of tartar. Unless this is removed regularly it tends 
to push the gum away from the teeth. Consequently, the 
gum recedes more and more, imtil the periodontal membrane 
is broken through. Once this has occurred particles of food 
can accumulate between the gum and the tooth, and sup- 
puration ensues. The gums bleed when touched, and in 



Fig. 50. — Dental radiograpli showing 
both a composite odontome and an un- 
erupted tooth. 
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advanced cases beads of |ms <-uii hi* expresscil by pressiirt*. 
Once the condition is fnlly established treatment is ilittieuit, 
if not impossible, without removing the teeth. In dirt\ 
months clearing the jaws of teeth is not to li>e uiulertaken 
lightly, for nivTiatis of virulent bacteria are reieas<*d both into 
the motith and possibly into the circulation, also broneho- 
pnetimonia is liable to follow. ’^Fhe ti'cth shouhl bt* removi'il 
a few at a time, and if a maji>r surgical operation- -for 
instance, a laparotomy for gastric ulcer — is i-oiitempIate<l, 
this should, if possible, be post|Mmed until the gums have 
healed. 

Tr.MorKs OK tiik Ai.vKurn's 
It is customary to aggregate thi'si* uniler tlu* general lu*ad- 
ing of ‘‘ Epulis,” an ancient term which has no pat hologi<*aI 
significance, merely signifying that such swt'Ilings are 
‘‘ sitxiated on the gum.” I'here are four varieties of ejmlitles : 

1. Granulomatous Epulis. — A mass of granulomatous 
tissue forms around a carious tooth. 

Trtatme-nt consists of extraction of the tooth anil scraping 
away the gramilation. 

2. Fibro-sarcomatous Epulis. — ^The majority of epuliiles 
belong to this groiip. They vary greatly in maligiiauey. 
At one end of the scale the libromatous eU*ment pre- 
dominates, and the tumour is pi’aetically bt*nigii. At tin* 
other end the tumour is almost a pure sarcoma, '['he more 
sarcomatous element present the softer iloes the tumour 
feel and the more readily does it bleed. 

Treatment . — After removal of the tooth or teetii in the 
immediate neighbourhood, a wedge of alveolus containing 
the growth is excised. If pi*eliminary histological examiiia- 
tion, which is often advisable, reveals much sarcomatous 
tissue, treatment by radium, with or without- excision, is 
undertaken. 

3. Myelomatous Epulis. — Giant-celled gi'owths occur in 
the alveolar margin, particularly in the tipiier jaw. 

Treatment . — ^Local excision, sw’abbing out the cavity witli 
antiseptics, followed by packing, is usually satisfactoiy. 

4. Carcinomatous epulis is a particularly undesirable term. 
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for it is but another way of expressing that the carcinoma 
begins on the gum. Its treatment follows that described 
for the tongue and the floor of the mouth, unless it has in- 
vaded the jaw. See p. 133. 

THE JAWS 

Osteomyelitis oe the Jaws 

Acute osteomyelitis of the jaw is not common. 

In the tipper jaw it is decidedly infrequent, except in infants. The 
first sign is a puffiness of the face under the eyes. Fortunately 
sinuses usually develop spontaneously into the mouth, but abscesses 
may require opening. As a rule these children recover with sur- 
prisingly little deformity. 

In the lower jaw acute osteomyelitis is not so rare. It 
affects particularly children between the ages of 6 and 10, 
but is liable to complicate an alveolar abscess at any age. 
Necessary incision should be made, if possible, within the 
mouth, and carious teeth within the inflamed area, must 
be removed. Mouth-washes are then ordered until the 
sequestrum separates. These sequestra are often com- 


Fig. 51. — Sequestrum from 
the maudible following a case of 
acute osteomyelitis in a boy of 
(Pitts). 


paratively large (fig. 51). Involucrum formation in the 
jaws is decidedly poor, but it does occur when the patient is 
young. After middle life there is practically no regeneration. 

Chronic osteomyelitis {syn. necrosis of the jaw) is seen 
particularly in the lower jaw, and it occurs in a number of 
ways : 

1. Following a fract'u.re, for fractures of the jaw are so 
commonly compound (into the mouth). 

2. As an extension of an alveolar abscess. 

3. 'Tuberculous, syphilitic, and actinomycotic necrosis of the jaws 
can occur. The well-known clinical entity of a hole in the hard 
palate following a gumma is an example of syphilitic necrosis. 
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k ('heniic<if is now i*x4vtsiiniil\ ian% •* Thossy jaw '' 

was common in mutcli-workci s in tia\s i»oiU‘ h v , when \t*ilo\v phos- 
phorus was nsi*<L Morouiial necrosis was said to ot'cur wlien inassi\c 
doses of incrtnirv wer<‘ administcrecl in the treatment of sxphiiis. 
'To-day chemical necrosis is st*en <K*casionail\ after arsenu* has htaai 
used inju<iiciousI\ iu<lental practice t<i kdl the iu*r\ t s of t<‘et h. 

Nt'crosirt of tho Jaw is ofton vary <'lironi<’. Montli-washas 
aiv oi'doivd, ext(‘nial sinasos uro kt'pt olt'aii. and i<>inovai of 
sequestra {\re niwlertakeu when looser Radiography is 
helpftil particwdarly in in<lieutinji tlu‘ time for oja^ration, 

i.e. when the sequestrum has separated. 


.MKIU.VN MUST Vr. stSt S 


Median mental sinus is a elinieal i‘ntit\ whieh is so often 

incorrectly diagnosed ami treatc<l that it s<*eins <U‘sirahlc to call 
attention to it here. The patient has a dischur<iin<i sinus on, or less 
fre<iuently just below, the chin, hut ul\va\ s in tlu* ini<l<ile line*. lie 
ustmlly states it has lu^en scraped and packed many times. X-ray 
of the hone in the imme<!iate nei^hhourluHxi reveals indhiniu;-* hut an 
X-ray of the lower ineis<^)r teeth, whi<*h on clinknd evamination often 
appear ti> he sound, shows an urea of rarera<*tion around the roots. 


The case is one of ininuiental 
abscess, and the pus has 
tracked between the two 
halves of the lower jaw to the 
point of the chin. After 
extraction of the affectetl 
teeth the sinus heals within a 
fortnight. 

Max-^ignakt Disease of 
THE Upper Jaw 



The clinical diagnosis 1 m<{. 52. Mt^dum nunitul - u.un. 
of '"malignant upper jatv embraces a number of patho- 
logical conditions : 

1 . Scu'coma. 


2. Squa^nons -celled cMrcinoina — derived from a tooth 
socket or the gum. 

3. Columnar -celled carcinoma — arising from the maxillary 
antrum or nasal cavities. 


4. Malignant odontome^ — according to Eve, not a few 
cases of malignant upper jaw belong to this group. 

5, Invasion of the upper jatv by a .^arcoimf of thi ithmoui 
or a naso -pharyngeal tiwioJu\ 


I’AOE AND JAWS, INCLUDING THE PALATE 113 

Sarcoma of the Tipper Jaw 

While neither sex nor age is exempt, curionsly, this disease 
has a distinct predilection for women about the age of 45 
(fig. 63). When of the periosteal variety — and this is the 
more usual — ^it is the anterior aspect of the jaw which 
is maximally affected, but it soon shows itself on the 
inferior or palatal wall. Until perhaps the terminal stages 
of the disease, there is no nasal obstruction and no epiphora 
(blockage of the tear-duct). 



Fig. 53. — Sarcoma of the Fio. 54. — Malignant growth of upper 

upper jaw (Macewen, Text- jaw invading antrum. 

hook of Surgery). 

Growths arising from within the Antrum or its Walls 

Growths arising from within the antrum or its walls (fig. 
64), which include both cases of carcinoma and endosteal 
sarcoma, are, in contradistinction to the above, characterised 
by early unilateral nasal obstruction. Sometimes the latter 
is accompanied by foul or blood-stained discharge from one 
nostril. Epiphora is common, and trigeminal nemalgia 
may be a symptom. 

Diffeeeintial Diagnosis of Maxignant Uppeb, Jaw 

Cysts, especially large follicular odontomata and myelo- 
mata, present difficulty. Much help can be derived from an 
X-ray examination. A closed empyema antri with polypi 
must also be excluded. The bilateral character of leontiasis 
9 
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ossea (p, 8U)) makes the se|i:n ion of this eonditioa 
tolerably simple. 

Treatment of Malignant Upper Jaw. — Oomph te (‘x<*isiou 
of the "upper jaw {fig. oo) has het^iii pra<.*t for ei^nturit^s. 
Since tlu^ intrixliictitHi af iiitrat rmdxt^al 
amesthcsia the o]K*rative mortality is low. 

There is surprisingly little deformity after this 
formidable operatuni, es}HH‘ia!ly if a jn-osthesis 
is coixstrxicted by a dental exptnt as soon as 
the \vonnd has grannlateiL Kuch treatnu^nt 
offers a hope of a cure in eoniparatividy t^arly 
cases j but recurrences are only too common. 

The use of surgical < I iathermy has not only 
imj)roved the end result^ l>nt has allowed 
cxtirjxation to he carried out in eases which 
would previously have been consulered iiiopi^rable. It <*an 
be used in conjxinetion with radium. 4'he upper jaw is 
exposed by a plastic tlajx, and the growth tmtil ap- 

parently healthy bone is reached. A cavity is left bcssid<‘ 
the nose through which the radium can be iiuplant<‘d when 
the slough sejxarates. Successful cases can be followed by 
various plastic procedures. 

NASO-im AUVNciKAU TV .vor u 

Naso-plxaryngeul tumour is peculiar to patu^nts in their teens. It 
is a sarcoma arising from the inucoperiostcuiu of the unci<*r-surfaee 
of the body of the sphenoid. It ^ijrows into, and plugs, one or both 
nasal fosssc, and is liable to produce epistaxis. The thrt*e leii<ling 
symptoms are deafness (usually unilateral), neuralgia from pressure* 
on the second division of the fifth cranial nerve, aiul dispiaeejnent 
downwards of the soft palate- Althougli ixaso-pharyngeal lunxtairs 
axe very malignant, at their point of origin they are essent ialiy }K‘<iun- 
culated. This makes them both removable and curable by a hold 
surgical operation, comprising temporary resection of the uppc*r 
jaw (which is swung outwards) and erasure of the pe<iicle from th<* 
under-surface of the body of the sphenoid. After the tumour has 
been removed the jaw is replaced and the skin sutiire<l, Tliis 
operation is accompanied by tori'ential hicmorrhage, but if skilfully 
performed the patient usually recovei’s and is cured. 

SAKCOMA OF THK KTHMOIO 

Sarcoma of the ethmoid is rare. As it expands it greatly widens 
the space between the orbits and flattens out the nasal bones, pro- 

^ The outer third of the infraorbital incision should, curve downwards 
slightly to avoid division of the lymphatics draining the lower lid. 



mo\a! of the 
uppin* jaw. 
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ducing that well-known clinical entity, the “ frog-faced man.” Still 
later the superior maxillae are invaded. Attempts have heen made to 
remove the growth, but usually without success (see also p. 162 ). 

Cysts about the Obbit 


From the point of view of clinical surgery it is convenient 
to group together certain conditions which have but one 



Fia. 56. — External angular Fia. 57. — A Meibo- Fig. 58. — muco- 

dermoid. miaiU cyst (Mayou). eele of the lachrymal 

sac (Mayou). 


point in common — they form cystic swellings in the neigh- 
bourhood of the orbital margin. Passing latero -medially 
(figs. 68, 57, and 58) we may recognise : 

1. An External Angular Dermoid. — ^This is perhaps the 
commonest situation for a dermoid cyst (fig. 56), and its 
position is so constant that it allows the diagnosis to he 
made with irrefutable accuracy. The treatment is excision. 

2. A Meibomian cyst usually occurs in the upper eyehd 
(fig. 57). It is due to a staphylococcal infection of a Mei- 
bomian gland, the swelling being, for the most part, retained 
Meibomian secretion. 

Treatment consists of making an incision into the cyst 
from its conjunctival aspect, and scraping out the sac wall 
with a small spoon. 

3. A mucocele of the lachrymal sac (fig. 58) is the result 
of lachrymal obstruction with distension of the sac and 
secondary infection of its walls. 

Treatment consists of washing out the sac by means of a 
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lachryTiial syringe and removing the cause of the obstruction. 

A Median CJyst over the Root of the Nose. — A es-st in 
this situation which does not empty with pressure is m<Jst 
likely a dermoid. If it can be made to empty a meningoctde 
is pi'obable, but a sinus pericranii, connecteii w ith oiie of the 
intracranial veiiotis sinuses, must 
receive due diagnostic consideration. 

Tumours of the Orbit 

Clinical Features. — Proptosis is 
the cardinal symptom. The ey'e is 
seldom pushed directly' forward ex- 
cept when the tumour is growing 
from the optic nerve or its sheath 
(fig. 59). Visual disturbances aiu 
complained of, and the lids are prone 
to become oedematous. In advanced 
cases the cornea becomes inflamed 
because it is exposed unduly. 

Classification. — Tumours of the orbit may }>e primary 
or secondary. The principal primary' tumoui's are ; 

1. Osteoma. — It will be recalled thiit iv<»iy' osteomata 
gi'ow from membrane bones, particulai'ly the lachrymal ixuu*. 

2. Carcinoma from the lachryunal gland. 

3. Glioma from the optic nerve. 

4. Melanoma from the uveal tract. 

5. Sarcoma. 

While it is undesirable here to enter into th(‘ particular 
features of each of these tumours, in a general way tlu‘y may 
be divided into tw'o impoirbant clinical grouiis : 

(а) Those occurring in children ; 

(б) Those occurring in adults. 

In the child glioma is the commonest. It is frequently 
bilateral, and occurs before the age of 4 y'ears. Proptosis is 
considerable, and early blindness the rule. This tunumr is 
highly malignant, and it soon breaks down and i)leeds. The 
prognosis is hopeless. 

In the adult melanoma is the piincipal primary tiuiumr. 



Fh; 'Tuinuur oi tlu» 



FACE AND JAWS, INCLUDING THE PALATE 117 

It coramences in the posterior part of the choroid, and it is 
-always unilateral. It generally occurs in individuals be- 
tween 40 and 60 years of age. An orbital melanoma shows 
little tendency to spread into the cranium, but blood-bome 
metastases are carried to the liver, lymphatic glands, and 
bone. If the globe is removed early in the course of the 
disease this dissemination may be postponed, but rarely 
is the expectation of life more than three years. Some- 
times, after early diagnosis and excision of the globe, 
the dissemination of metastases is postponed for many 
years, and there arises a classical pitfall for the unwary 
diagnostician. Wherefore it has been remarked, with 
much wisdom, that the clinician should “ beware the patient 
with a large liver and a glass eye ” (fig. 60). 



Fig 60. — Patient with, a greatly en- 
larged liver, who for many years had 
worn a glass eye. 



Fig. 61. — Section of the 
liver from patient m pre- 
vious fig , showing second- 
ary melanoma. 


PUr.SATING EXOPHLTHAUMOS 

Unilateral pulsating exophthalmos is a rare condition which 
always excites clinical interest. The principal causes are as 
follows : 

1 - An arterio-venous aneurism between the internal carotid 
artery and the cavernous sinus ; invariably traumatic in origin . 

2. An aneurism of the ophthalmic artery. 

3. A cirsoid aneurism involving the orbit. 

4. Thrombosis of the cavernous sinus. However, pulsation is not 
a usual feature of this condition. 

5. Rapidly growing vascular intraorbital neoplasms - 
Subjective Symptoms. — In the first three conditions tlie patient 

notices a buzzing noise in the head and failing of vision. 

Treatment. — The first variety, which is the commonest, is the 
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most amenable to treatmeiit. IJjjature of the orbital v<“ins may he 
tried, and is successful in 4.2 per cent, of eases. When tliis fails, 
ligature of the internal carotid artery is resorted tti, the c-oml)ine<T‘ 
operation curing a further percentage. For the other varieties of 
aneurism the reader is referred to p. 78. 


Orbital Cellulitis 


Celliilitis of the orbit gives rise to proptosis, cetleiiia of tlie 
eyelids, and oedema of the conjunctiva (chemosis) (tig. <>2). 
The constitutional s;>Tnptoms are often severe. There art* 
two outstanding dangers of infection of this space. Firstly, 


thrombophlebitis of the 
cavernous sinus may follow 
via the ophthalmic plexus 
of veins, and secondly, the 
globe of the eye may become 
infected. It is therefore 
imperative to drain the 
space at the earliest possible 
moment. This is done 
through an incision following 
the lower orbital margin. 

Injuries of the Eve 



Injuries of the eye belong Fus.tia.- orbital cellulitis. x«>te 

I - eiieinoKis. An inc*iHif»n ha^ just 

properly to the domain of beca made. 

Ophthalmology. It is neces- 
sary here to call attention to a peculiar thwiger of per- 
forating wounds of the globe. After a penetrating wound 
of the eye, particularly when a poition of the uveal tract 
prolapses, there is always the danger of Hympathetie 
ophthalmia, in the event of which the sight of both eyes 
may be lost. The only certain w'ay of avoiding sympatlu'tic 
ophthalmia is to remove the injured eye promptly. 


EXCISION OF THE KYEBALL 

In addition to the above, excision of the eyeball is umlertakcn for 
neoplasms, and in blind, painful eyes. 

The Operation . — ^The speculum is introduced between the lids, and 
opened. The conjunctiva is picked up with tooth forceps ami 
divided completely all round as near as possible to the cornea. 
Tenon’s capsule is entered, and each of the rectus tendons is hooketl 
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up on a strabismus hook and divided close to the sclerotic. The 
speculum is now pressed backwards and the eyeball starts forwards. 
Blunt scissors, curved on the flat, are insinuated on the inner side 
of the globe, and these are used to sever the optic nerve. The eyeball 
can now be drawn forward with the fingers, and the oblique muscles, 
together with any other strands of tissue which are still attaching 
the globe to the orbit, are divided. A swab moistened with a little 
adrenalin and pressed into the orbit will control the haemorrhage. 

EVISCERATION OE THE EYEBALX. 

Owing to the danger of opening up lymph spaces at the back of the 
globe and thus favouring meningitis and sympathetic ophthalmia, 
evisceration is much to be preferred to excision in panophthalmitis. 
The sclera is transfixed with a pointed knife a little behind the corneo- 
sclerotic junction, and the cornea is removed entirely by completing 
the encircling incision in the sclera. The contents of the globe are 
then scraped out by means of a spoon, care being exercised to remove 
all the uveal tract. At the end of the operation the interior must 
appear perfectly white. 


THE FACE 


Woicr]srr>s 

Thanks to its abundant blood-supply, -wounds of the face 
heal readily. Very accurate approximation of the skin edges 
is desirable to pre-vent an -unsightly soar. 


Acute Infections of the Face 


Boils are more dangero-us in this area than similar lesions 
else-where. A furuncle or carbuncle of the lip or nose is 
particularly dangerous, and the former has been referred 

to in some detail on 



Fia-. 63. — Cutaneous anthrax (Hodgson). 


p. 104. 

Anthrax. — While 
cutaneons anthrax can 
occur in any part of the 
body exposed to infec- 
tion, the face is the 
commonest site for the 
so-called “ malignant 
pustule ” (fig. 63), 
prompt recognition of 
-which is so important. 
A differential diagnosis 
must be made between 
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anth.rax and two coiaditiona easily mistaken for it. The 
first is a virulent fnrunele, and the second aeeitlental 
vaccinia. The contagion in accidental vaccinia often takes 
place in the following way. The recently vaccinated child 
with the cutaneous lesion on its arm in full activity, while 
being carried by its mother or nurse, abuts the vaccinatetl 
area against her cheek. Pinal and absolute diagnosis of 
anthrax rests in deinonsti-ating the anthrax bacillus. 



Fia. 64. — An early rodent 
nicer (Paul) 



Kl(!. 

nicer nsnally occurs 
abow an iniH^j^inary 
line joiniiij^ tiic an^le 
of the month to tlie 
external antlitory 
ineixtu.s. 


N K \V-« RO \VT H S 

Simple nsevi (cutaneous hjeman^rioniatti) are often found t>n t!ie 
face. Small tumours can be satisfactorily removed by an upplit^a- 
tion of carbon- dioxide snow. Larger ones inay yield to'treatinent by 
radium, but the very extensive variety call f<)r 'the highest efforts <ir 
plastic surgery. 

Pigmented and Hairy Moles. — ^The face is a common situation for 
pigmented or hairy moles, and one for which the patient seeks relief 
on account of the disfigurement. Their removal is also to be urge<l 
on account of the danger of tlie development in the pignientt*d area 
of a melanoma. Hairy moles are successfully treated by the Italian 
method, which consists of excising the mole and filliiig the dvfvot 
with a graft raised from the arm. The arm is fixed by plaster of 
Paris in the desired position as long as is necessary for ensuring tlie 
nutrition of the flap of skin. 

Rodent Ulcer (Basal-celled carcinoma). — Rodent \ilcers 
are almost confined to that portion of the face situated above 
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a line joining the external auditory meatus with the angle 
of the month (fig. 65), the site of election being near the 
inner canthns. The patient is always elderly, and the nicer 
appears as an irregular sclerotic scar surrounded by an 
area of small grey elevations, traversed here and there 
by a fine capillary vessel. Rodent ulcer is essentially very 
chronic, but usually steadily progressive. In process of 
time it does, as its name implies, eat into muscles, cartilage, 
and bone, producing ghastly disfigurement, the interior 
of the orbit, nose, and even the brain being exposed by 
the ulcer. Death releases the victim by erosion of a large 
artery, or by inhalation broncho -pneumonia. Even in 
advanced cases metastases are almost ^lnJcno^on. 

Treatment, in the early stages, by X-ray is on the whole 
satisfactory, but recurrences are rather freq[uent. Radium 
and treatment by excision also yield good results under 
similar conditions. In advanced cases diathermy excision 
is probably the most effective method of attempting to 
arrest the progress of the diseas<i 



CHAPTER Vlll 


THE MOUTH IN GENERAU. T£iE T0N<}UK. 
THE FLOOR OF THE MOUTH, xVNI) THE 
CHEEK 

Infections 

Stomatitis is a general term wliich embraces all inft‘cti<>ns 
of the mouth. A few of these can be distinguished as 
specific disorders. 

1. Acute Cataxrhal Stomatitis. — ^The mucous membrane is 
swollen, of a dusky red colour, and thei*e is an increased 
secretion of mucus. Eating is painful, and small sux>er- 
ficial ulcers frequently occur. Acute stomatitis may be 
associated with the cutting of teeth in infancy, with c*ariou8 
teeth in later life, with abuse of spirits or tobacco, or 
poisoning by iodides, lead, or mercury. 

The treatment consists of removal of tlie cause an<l the 
use of a simple alkaline mouth-wash. 

2. Aphthous stomatitis or thrush, occurs in infants. It is 
due to the oidium albicans, which is found in sour milk. 
The disease appears as spots on the buccal mucous mem- 
brane, varying in size fi*om a pin’s head to a pea. They 4 i,r<‘ 
at first red, and later become covered with a yellow exudate. 
Pain and salivation are constant accompaniments, 'rhe 
condition gradually subsides without treatment, but th€‘- 
mouth should be kept sweet with boroglycerol, au<l pre- 
cautions taken to see that the milk is fresh and the utensils 
in which it is served scrupulously clean. 

3. Vincent’s angina or trench mouth is, at any rate in part, 
due to infection by Vincent’s spirillum. Essentially a 
disease of young adult life, it is exceptional to find it after 
the age of 35. The mouth, tonsils, and gums become in- 
flamed, and covered with grey patches surrounded by a red 
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zone. Trench mouth is resistant to treatment, but the 
eventual prognosis is good. Hemoval of carious teeth 

should be undertaken, and 



permangan ate mouth- 
washes are helpful. Paint- 
ing the affected area with a 
10 per cenb. solution of 
novoarsenobenzol in gly- 
cerol brings about a cure 
more quickly than any 
other form of medication. 

4. Cancrum oris. — ^This very 
fatal condition is now seldom 
seen. It was perhaps related 
to the now extinct hospital 
gangrene,” and it attacked 
children debilitated by acute 
infectious fevers. Various bac- 


(R.C.S., 5919.1.) teria have been isolated, but 

there is no conclusive proof 
that cancrum oris is due to any one organism. The lesion first 
appears as an indurated area on the under-surface of a lip. This 
soon becomes an ulcer, and is 


followed by a gangrenous pro- 
cess destroying the lips, cheeks, 
and gums (fig. 66). In a few 
days the whole face sometimes 
becomes a black, putrefying 
mass. The only treatment is to 
excise the area in the early 
stages with an actual cautery, 
and to paint the edges with 10 
per cent, formalin. The result- 
ing mutilation can be improved 
later by plastic surgery. 

Cysts 

Retention csrst of the 
bxiceal mucous glands occurs 
from time to time in any 



part of the mucous surface of 
the mouth. It forms a 


Fia. 67. — Retention cyst of a buccal 
mucous gland. 


translucent globular swelling (fig. 67), which should be 
dissected out under local anaesthesia. 
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Rakxjla 

A ranTila implies a transparent C 3 rstic swelling in the floor 
of the mouth, mainly, if not entirely, unilateral. 

Simple Ranula. — ^The patient may state that the swelinxg 
has come up before and burst, perhaps several tiiries. If the 
swelling is observed closely (fig. 68) tortuous veins are seen 



Fia. 68. — A large 
ranula invading botii 
sides of the floor of the 
mouth, but mainly con- 
flned to the left, \V bar- 
ton’s ducts can be seen 
traversing over the 
swelling. 

traversing over it, and at one point towards the ajH^x tixe 
buccal mucosa seems deficient, as though the c;>'st was burst- 
ing through its covering. An opaque strand can often be madt‘ 
out coursing over the wall ; this is Wharton’s <luct, which 
is displaced, hut takes no active part in the patliologic'al 
process. Before concluding the examinatioai the p<jssibility 
of a deep prolongation must bo excluded by palj>ating 
beneath the jaw. The diagnosis of simple ranula is, as 
Butlin remarked, “ plairdy written on the fa^e of the 
tumour.” 

Pathologically a simple ranula is to be regai'ded as a 
myxomatous degeneration of a mucous gland. The ghwid 
at fault may be the sublingual, the gland of Blandin and 
Ntlbn., or one of the solitary glands studded over the buccal 
mucous membrane. The gland of Blanditx and Nuhn is a 


Fio* 61). — Myxoma- 
tous dogeneratioix of 
the gland of lliundin 
and Nxihii. 
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variable structure, which, is sometimes situated farther down 
the inferior surface of the tongue (fig. 69). 

Treatment . — Complete Excision . — A difficulty in ideal treatment is 
that the cyst bursts before dissection can be completed. If some of 
the fluid within the cyst can be aspirated before commencing 
enucleation, complete dissection is usually possible. Often, however, 
the contents are of the consistency of jelly, and will not flow 
through a hollow needle. 

Partial Excision with Marsupialisation . — portion of the cyst 
wall is removed. The free edge of the resulting cavity is united by 
fine catgut suture to the buccal mucous membrane throughout its 
circumference. This operation is frequently practised in this 
country. In addition, some operators swab out the cavity of the 
cyst with phenol or iodine. 

Whichever method is practised, it is necessary to preserve the 
integrity of Wharton’s duct. 

Deep or Plunging Ranula 

There still remains a group of cases which from the mouth 
appear to be typical ranulse, but if the neck is examined a 
cervical prolongation will be found continuous with the 
intrabuocal one. Thompson seeks to explain the riddle 
of these cysts by stating that they are derived from the 
cervical sinus — an embryological structure. At any rate, 
his hypothesis furnishes a logical basis for adequate surgery. 
This type of ranula must always be attacked through the 
neck. Usually by this route complete dissection is possible. 
Very occasionally the depths to which the deep ranula 
plunges are forbidding. 


- O 4. jr 


Sublingual Dermoid 

A “ sublingual dermoid ” (fig. 70) is situated mainly 
to one side of the 
middle line, and may 
attain considerable 
dimensions. The 
swelling, which is a 
thin-walled cyst 
filled with sebaceous 
material, is probably 
derived from the 
mesobranchial field of His. There is a projection in the 
floor of the mouth, and at the same time often a fullness 
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Fia. 70. — Relationsliips of a, smblingual 
dermoid (after Warren and Cooper). 
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beneath the jaw. Whereas a ranula is transparent, this 
swelling is opaq^ixe. A sublingual ciernioid must also bo 
distinguished, from a supi’a-hyoid thyroglossal cyst, which 
occupies a sti'ictly median plane. 

The treatment is removal by dissection through an ex- 
ternal incision beneath the jaw. 

Haemangioma, sometimes occuns under the mueous xnem- 
brane of the cheek and the floor of the mouth. 

Tumouks 

Carcinoma may arise in any part of the mxicous lining of 
the mouth. It is often the aftermath of st>me form t)f 
chronic irritation. Thus, in those Eastx'rn races who 
indulge in chewing the hetel-nut and stoi'e the quitl thert‘<»f 
in their cheek, carcinoma of the mucous asjM’ct <if the 
cheek is a common occurrence. In W'esttu'n races car- 
cinoma of the mouth usually attacks the ttxngue an<l 
the floor of the mouth, and it will be consulered fnllj' in 
that section (p. 133). 

Mixed Tumour of a Molar Gland. — The molsir glaiuls are four or 
five in number. They lie on the outer sitle of the hiuvinator, tijeir 
duets i>iercing that muscle to open into the vestibule of the mouth. 
Cysts and mixed tunxours, morphologically akin to the well-knowix 

mixed purotiil tumour, oeeasionully 
occur in these glands. This is a e«>n- 
venient point to <iiseuss hrieily the 
differential diagnosis of otlier localised 
swellings of the cheek not sxrising in the 
integument or the mucous inemhrum*. 

A Lipoma devtioping in the Sucking 
Pad of the Infant. — ^'I'he suekijig pa<l 
is a bail of fat .situate<l hcdweeri the 
massetcr and the buccinator. Well 
developed in infancy (tig. 71 ), it 
atrophies during childhood. On oe<"a- 
sions a lipoma arises in tiie vestige 
'which remains. 

Adenitis of the Facial Lymph Gland. 
— ^Few individuals posses.s a fa<‘ial 
lymiih gland ; conse<iuently infection 
coursing along the lymphatias of the 
cheek usually passes direct to the submaxillary nixcles. Wlien a 
facial lymph gland is present its enlargement -will perplex the diag- 
nostician imaware of its existence. 



Fig. 7 1 . — W ell-devoloped 
sucking pad. 
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THE TONGUE 

tongue-tie 

is really very rare, though nearly every mother fears that her first- 
born is tongue-tied. A former generation of surgeons must have 
agreed with the mothers ; for witness, the grooved director (fig. 72) 
is even to-day fitted with a guard for use when dividing the fraenum 
linguae. This shield is held against the uplifted tongue and the 
fraenum snipped near the floor of the mouth, the better to avoid the 
fraenal artery. The operation must be done with prudence, for if 
the fraenum is divided too far the over-mobile tongue may be 
“ swallowed ” and asphyxia results. 

^ ^ S c 

Tig 72. — Director with guard and fraenum slit. 

MUSCUnAU MACnOGnOSSIA 

is practically confined to idiots and cretins (see p. 168). The large 
tongue protrudes from the mouth, and is liable to become dry and 
cracked. It is constantly being bitten, and there is no doubt that if 
the patient has attained the age of 3 the protruding portion should be 
excised. 

Macroglossia may also be due to acute inflammation, syphilis, 
lymphangioma, and chronic mercurial poisoning. The first three 
of these will receive consideration in their appropriate sections. 

Injuries 

Anaesthetists are familiar with the possibility of the 
■unconscious patient biting his tongue, and so conaxaonly 
does this accident occur in epileptics that attendants are 
provdded ■with rubber bits to put between the patient’s teeth 
when a seizure is heralded. The most common deep wound 
of the tongue follows a blow or a fall while the patient is 
smoking a pipe, which breaks and is driven into the muscula- 
ture of the tongue. 

As a means of checking severe haemorrhage from the 
posterior part of the tongue. Heath recommends passing the 
finger as far back as possible and hooking the tongue forward 
on to the jaw. 

Wounds of the tongue heal readily, and an almost com- 
pletely divided segment, if sutured into position, will often 
remain viable and unite. 

Acute Superficial Glossitis 
may follow scalds or other inj'uries. Under this heading 
may be included herpes of the tongue. Healing occurs 
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readily xmder treatment by weak antiseptic alkaline moiith- 
washes. Acute superficial glossitis nia^' also be due to an 
infection by Vincent’s spii'illum (fig. 73). 


Ac'L'Tn PAKKNeHYiiAToes (Jlossitis 
In w'ell-inarked cases the tongue swells enormously, 
protrudes from the mouth, and tlii'eatens life b;^' as]>hyxia- 
tion. The patient often becomes extremely toxic. 'i’he 
condition, w'hich is rare, arises iii a iixuuber of dith'rent \va\'s. 



Fig. 73* — Acute glossitis. Vin- 
cent’s spirillum isolated from ti 
specimen of serum removed from 
one of the vesicles. 

cases the cedematous tongtie 


1. Classically, a wasp in- 
serts its sting into the tongue 
of a holiday-iiiaker who is 
quaffing ging<,‘r-beer from a 
bottle which has been left 
ojxm. 

2. Prom pyogenic infection 
of a deej} lingual wound. 

3. As a part of Uudwig's 
angina (see p. 14h). 

In severe cases it is nec‘e.s- 
saryto be preparcti fur trad ic*- 
otomy, which, however, is 
seldom actxially i-equired if 
the patient is treatt‘<l as 
follows. Ice is applietl to 
the tongue, oxyg<‘n inhale<l as 
reqxiired, and the patient is 
reassured. In ixltra-acxito 
must be incised. 


Chuonio StrrERFiciAX. Glossitis (ni/ti. IjEukoplakia 

Glossitis) 

etiology. — 90 per cent, of patients with weli-mai’ked 
leukoplakia glossitis have a positive Wassermamx reaction. 
This, in addition to some local irritation, is the predisjjo.sing 
cause. The setiological factors can be well summarised as 
Smotog, Syphilis, Sharp tooth. Sepsis, Spirits, and Spices. 

Clixiicsl F63itQxes. — Smoker’s patch is an early mani- 
festation. In this, and in the more widespread varieties of 
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ohronio superficial glossitis, tlie tongue is red and glazed, for 
its epithelium has been shed. Unless treatment is adopted, 
the second stage becomes apparent in a few weeks, and it is 
in the second stage that the patient usually presents himself. 
Now the tongue is “as though covered with white paint 
which has hardened, dried, and cracked ” (Butlin) (fig. 74). 
Later the thickened epithehum becomes still thicker in 
places, while in others it peels off. Warty projections, 
fissures, and ulcers appear. Leukoplakia is an established 
precancerous condition, and by the time the last stage has 
appeared the development of a carcinoma in one of the 
diseased areas is not far distant. Except in the later stages, 
when the tongue is denuded of epithelium, there is no pain. 

Treatment. — Remove the cause. Institute thorough anti- 
s 3 ^hilitio and dental treatment in necessary cases. Stop 
pipe smoking altogether. Spirit drinking must be given up. 
A mild antiseptic alkaline mouth-wash is prescribed, and 




Fia. 74. — Leukoplakia glossitis. 


Fig. 75. — Butlin’s operation, showing 
the portion of tongue to he removed. 


the patient is advised to smear some white vaseline over his 
tongue before he retires. “ Touching up ” the patches with 
caustics of any kind should be rigorously eschewed, as the 
development of carcinoma is thereby encouraged. It is 
essential for the patient to report once a fortnight, when the 
clinician reviews the case, watching for the possible develop- 
ment of malignancy. If, after a reasonable time, the 
condition is not improving, or if it is getting worse, Butlin’s 
10 
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operation should be advised. This operation is an excellent 
one, which is not performed sufficiently often. The principle 
is to remove a slice of the dorsum, including the tliseasetl 
area (fig. 75), and to unite the resulting raw edges with 
sutures. 

GKOGR.VPlirC VI. TONGOK OF Cnir.IJKKN 

Reel rinfjs with a yellow border are characteristic. The distribu- 
tion is, as the name implies, irregular, and the diseti.se run.s ti very 
chronic course. Itching and saliv'ation are the leading symptoms. 
The treatment follows general lines. 

XiINQUAr. TtJBERrtTtiO.SIS 

The only tuberculous lesion of the tongue whic-h is at all 
common is tuberculous ulceration. These shallow ulcers, 
often multiple and situated on the edges of the tongue, are 
extremely painful. In the majority of cases the patient has 
advanced phthisis, and the infection is carried to the tongue 
by the sputum. The main object of treatment is to rt‘lieve 
the intense pain, and orthoform powder (a local anaesthetic) 
is useful in this respect. The powder is blowai on to the 
ulcerated surface, and quickly renders the area in.sensitive 
for about an hour. Painting the ulcers w'ith a 5() pt'i* cent, 
solution of lactic acid sometimes improves matters, but ixs 
long as infected sputum is coughed up, the condition is liable 
to recur. 

Very rarely, tuberculous nodes are present on the 
doi’sum. 

Another exceptional tuberculou.s manifestation is an ulc'er 
of considerable dimensions, which 
is difficult to distinguish from a 
gumma or carcinoma withoxit 
histological aid. 

SYPini.I.S OF TIIK TONCJl'K 

Primary Syphilis. — cxtm-gciiitnl 
chancre can occur on the tongue. The 
submaxillary and subinentiil glands be- 
come greatly enlarged, a.s in the C4i.se of 
a similar lesion on the lip. 

Secondary Syphilis : 

1. Multiple shallow snail 
track ”) ulcers may be present on 
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the sides and uzider-surface, and they have to be dis- 
tinguished from tuberculous ulcers {pide supra). 

2. Mucous patches occur on the tongue as well as on the 
fauces. 

3. Hutchinson^ s wart (fig. 76), really a condyloma, 
is a strictly median “ wart,” and it has to be distinguished 
from an ordinary simple papilloma which happens to 
occupy the middle line. 

Tertiary Sinphilis : 

1. Oumma of the tongue nearly always occupies the middle 
line. It possesses the characteristics of gummata else- 
where and does not tether the 
tongue. 

2. Parenchymatous Gummatous 
Infiltration . — The whole tongue 
becomes enlarged — ^indeed, it may 
be called syphilitic macroglossia. 

3. The freq[uency of chronic 
superficial glossitis in syphilitic 
patients has been noted already. 

Ulcers oe the Tohgxje 

It is advisable at this stage to 
review briefly the more common 
types of ulcers of the tongue, as 
their differential diagnosis is so 
important in the practical applica- 
tion of clinical surgery. 

N on-specific . — ^Dyspeptic ulcer is 
a small, rounded painful erosion with a white centre. It 
often occurs near the tip of the tongue, and is more common, 
not in the “ chronic dyspeptic individual,” but during 
adolescent life. 

Dental ulcer occurs always at the side of the tongue. 
It is inclined to be rather elongated, after the nature of a 
scratch or crack. It is usually painful, but not necessarily 
so. A decayed or broken tooth, or the hook of a denture, 
will be found to be the causative agent. 



Fia. 77. — Gumma of the 
tongue. 
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Post-pertussis ulcer is seen at the friemmi lingufp. Of 
necessity, this occurs only in children after whooping-cough. 

Specific . — ^Tuberculous ulcers are multiple, an<l situatetl 
at the edges of the tongue. The leading characteristic is 
that they are agonisingly painful. 

SyphiUtic Ulcer . — The most typical is the gumma 
situated in the middle line of the dorsum rather nearer the 
base than the tip of the tongue. 

Malignant . — Carciaoraatous ulcer has typically the elinieal 
features of a squamous-celled carcinoma — viz. an ituiurated, 
everted edge. 

If doubt exists as to the nature of an ulcer — an<l it is 
sometimes difficult to be certain when dealing with cju^es of 
early carcinoma — fragment should be remov<*d mulcr Itieal 
anaesthesia and submitted to hmtological examination. It 
should be noted particularly that a iwsitive \V'asst*rmann 
reaction is not of so much value in establishing a coniulent 
diagnosis as is the case m other situations. It is not 
tmoommon for a patient with carcinoma of tlic tongue to 
have a positive W.R. 

Neoplasms op the Tonoue 

Benign neoplasms are comparatively rare. l’ht‘\' ar«* 
completely over-shadowed by the ai>palling freqiumcy of 
carcinoma of this organ. Lipomata, fibromata, pk*.viforin 
neuromata, and even osteomata are describecl, but all art* 
pathological curiosities. 

Papilloma is the commonest benign tunwmr of the tongu<‘. 
It may be sessile or pedunculated. To ensure non-i*eeiirn‘n<‘t‘, 
it should be excised, preferably with a diathermy knifts 
together with a small wedge of normal tissrie alK>ut its 
base. 

Ltympliangioxna. — ^When noticed soon after birth tlu'r«* is 
usually only a small circumscribed patch of dilated lymph - 
vessels. This may remain stationary in size for lojig pi'riotis, 
but more often increases rapidly. Attacks of infiammation 
occur at irregular intervals. At last the sw<>Ik‘ii tongue 
permanently protrudes from the mouth — ^l3rmphangiomato\is 
macroglossia. Treatment by radium has given encouraging 
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results. When this fails partial glossectomy must be 
resorted to. 

Angioma in this situation is usually venous (fig. 78). The 
veins which form the tumour are liable to become wounded 
and bleed. Such haemorrhage may be so persistent as to 
render the patient severely anaemic, as we have witnessed. 



I 


Fig. 7S. — Venous hsemangioma of 
the tongue m a woman of 23. She 
complained of blood appearing in 
her mouth. 



Fig. 79 — Carcinoma originating 
near the fraenum linguae (Fitz- 
williams). 


The treatment is excision of the tumour ; a diathermy knife 
is particularly useful in tliis instance. 

Lingual thyroid (see p. 167). 

Malignant Tumours 

Carcinoma of the Tongue is somewhat less frequent than 
it was a generation or two ago. More thorough treatment of 
sj^philis, the passing of the clay pipe, the welcome activity 
of our dental colleagues, and possibly a decrease in the con- 
sumption of spirituous liquors, are the chief reasons for this 
decline. Notwithstanding, the disease is still very common. 
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Cliiucal Features. — The patient is usually a itiicklle-aged 
or elderly man. If he is observant, he seeks advice because 
of the actual lesions on his tongue. The cai'ciiK^ina, which is 
squamous-celled, may take the form of — 

1. An ulcer. 

2. A warty outgi’owth (fig. 79). 

3. A fissure. 

4. An indurated mass, which has been likened to the woody 
tongue of cattle (actinomycosis). This last is exceptional. 

It is a sad fact that a large number of patients fail to notice 
or disregard the lesion in its early stages, and report because 
of one or more of the later symptoms, which are : 

Pain. — ^This may be in the tongue or referre<l to the 
ear. The latter is not unusual, and many a jiatitmt with 
carcinoma of the tongue comes with a vvatl of cotton-wool 
in liis ear, complaining solely of earache. The explanation 
of this phenomenon is that the lingiial nerve is irritated, 
and the pain is referred to another bi-anch of the third 
division of the fifth cranial neiwe, to wit, the auriinilo- 
temporal. 

Salivatio7i. — Profuse salivary secretion is common in 
lingual carcinoma. It is well known that if an elderly man, 
sitting in the surgical out-patient department, is seen to I e 
constantly spitting into his handkerchief, it is highly prob- 
able that his case is one of carcinoma of the tongue- In 
late stages the saliva is blood-stained. 

Anhyloglossia. — The tongue cannot ju'otrude fully'. 
This bespeaks extensive carcinomatous infiltration of the 
lingual musculature or the floor of the mouth. 

Dysphagia. — The patient experiences difficulty in 
swallowing. This symptom is more pronouncctl when the 
growth is in the posterior third of the tongue. 

Inability to Articulate Clearly . — Factors 1, 2, and 3 all 
may play a part. 

Faetor. — ^The patient becomes offensive to his associ- 
ates because of the secondary bacterial stomatitis. 

A lump in the nech, due to secondary' deposits in the 
cervical lymphatic glands. 
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A gj?owth situated right at the back of the tongue may not 
unreasonably escape the notice of an intelligent patient and 
even of his careful medical adviser. Early alteration of the 
voice is often a featxure of these cases. Palpation of the 
posterior part of the tongue and laryngoscopic examination 
are cardinal methods in arriving at the diagnosis. 

Before leaving the subject of clinical features of carcinoma 
of the tongue, the reader’s attention is drawn to the import- 
ance of precarcinomatous conditions, particularly chronic 
superficial glossitis (p. 128), chronic dental ulcer (p. 131), 
and papilloma (p. 132), the thorough treatment of which 
would doubtless prevent many cases of lingual carcinoma. 

Spread of the Disease. — Carcinoma of the anterior two- 
thirds of the tongue tends to invade the floor of the mouth. 
The submental and submaxillary glands soon become in- 
vaded, first on the side of the lesion in comparatively early 
cases. There is often microscopical evidence of carcino- 
matous infiltration in the upper jugular chain of lymphatic 
glands. In a case of some standing the stony-hard enlarge- 
ment of this glandular group is found only too often. 
Carcinoma of the postenor third of the tongue tends to 
spread to the soft palate and the phar37nx. Glandular 
involvement of the jugular chain on either side occurs early. 

Carcinoma of the tongue is a disease which is essentially 
confined to the mouth and neck. Untreated, it runs a 
variable, but inevitably fatal, course. Death occurs usually 
in one of the following ways : 

1. Inhalation broncJio-pnenmonia, from the superadded 
oral sepsis. 

2. Combined cancerous cachexia and starvation. 

3. Haemorrhage, from the primary growth, or secondary 
glands, eroding an artery. 

4. Asphyxia, which is due either to secondary carcino- 
matous cervical glands pressing upon the air passages or from 
oedema of the glottis. The latter is rare, and occurs as an 
extension of lymphatic oedema around a growth at the back 
of the tongue. 

Treatment. — ^Absolute agreement has not yet been reached . 
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The tendency is to employ radium for the destruction of the 
primary growth. In the hands of many surgeons diathermy 
excision has proved satisfactory. These two measures have 
largely supplanted older opei'ations. No matter wln<*h 
method is employed to destroy the primary growtli, experi- 
ence shows that the surest measure of eradicating sec*ondary 
deposits in the neck is by careful dissection. 

Radium. — ^Treatment by radium lias prove^l of lasting 
benefit in the case of carcinoma of the tongue, 

TecliniqLtie. — The patient is rendered edentiiious, and antiseptic 
mouth- washes arc preseribed. As soon as the gums have heaU*<i, an 
amesthetic is given, and needles containing an e(|uivalent of mg. 
of radium element, screened by -5 mm. of platinum, are inserte<l 
around the grow'th. These needles are piishe<i into tlie tongue 1 ein. 
apart, until their butt ends are just iKuieath tlie surfaet*. Here they 
are anchored in the following way. One eiul of the silk thread which 
is attached to each radium needle is threaded on a curved lu^cdU*, 
which is passed through an adjacent portion of the tongue ami 
knotted. The radium is left in position ft>r from six to eigtit days. 
Owing to the danger of necrosis of the jaw following ra<lium treat- 
ment of the tongue and floor of the mouth, it is a wise preetiut ion to 
have dental tooth plates screene<l by lea<l in position <iiiriiig the 
tenancy of the radium. 

In cases of carcinoma of the posterior part of the tongue, (liirKnilties 
are experienced in maintaining radium needles in position, ami 
various ingenuous methods have lieen employe<l, details of whudi 
will be found in technical works on the subject. When the <‘ar- 
cinonia is situated near the ejiiglottis, lateral phuryngotomy is 
necessary to give access to the growth before the radium can he 
inserted (see also Pharynx, p. 103), 

Diathermy Excision. — The growth is exc*isetl with a dia- 
thermy knife. When possible the excision should inc!u<k‘ 
f in. of healthy tis.sue \ipon all sides of the neoplasm. 
Preliminary ligation of the external carotid ai’tery is usually 
advisable. It is convenient to dissect the glaiuls of the neck 
and at the same time tie this artery before reixioviug the 
primary growth. 

Older Operations- — C’andidates for examination arc oeeasionully 
asked the classical openitions for excision of the whole or part of the 
tonji’ue. 

Whitehead’s Operation. — ^.Vs a preliminary measure tlie external 
carotid artery is tied. Through the open mouth, witli a pair t>f 
scissors, the necessary portion of the organ is removetl. The ol)jeet 
in \’iew is to excise the growth with tliree-qiiarters of an inch of 
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liealthy tissue on each an<i every side. The resulting raw surface 
is obliterated by suturing the cut edges together. 

Ss^me^s Operation. — ^After making a vertical incision from the red 
margin of the lip to the point of the chin, in the middle line holes are 
bored on either side of the proposed line of bone section, which is 
half an inch to one side of the middle line. The mandible is now 
divided with a saw. After the tongue has been dealt with in the 
manner described in Whitehead’s operation, the two halves of the 
jaw are united by silver wire passed through the drilled holes. 
Splitting the jaw gives good access to the floor of the mouth . 

BHocher’s operation, consists of removal of the tongue through an 
incision under the jaw, enabling the glands of the submaxillary region 
to be extirpated at the same time. 

'JOJiB Cervical Glands in Helation to Treatment of Carcinoma 
of the Tongue , — ^Vital as is the early and adeqnate destruction 
of the primary growth, this is of little avail unless secondary 
deposits are ablated Long before secondary malignant 
cervical glands are palpable microscopical examination shows 
the presence of carcinoma cells. For secondary deposits in 
the neck treatment by radium is equivocal. Indeed, when 
the sufferer is comparatively hale, it is advisable to undertake 
a complete block dissection of the neck (p. 165) whenever 
possible. Immediately after the dissection, before closing 
the wound, radium needles can be implanted in the depths of 
the neck with a view to killing stray cancer cells possibly 
released from the divided lymphatics. In debilitated and 
old patients a block dissection of the neck is out of the ques- 
tion, and reliance must be placed in radium, which can be 
applied by external application, the needles being embedded 
in a collar of Columbia paste . 

s.vHCOJviA or xiiE xo3sraujE 

Sarcoma of the tongue is very rare, and. almost invariably fatal. 
An example came under our observation. The patient was a man. of 
28 , who complained of a lump in the left side of the tongue. Deep 
X-ray therapy caused the lump to disappear, and the glands of the 
left side of the neck were removed- Two months later enlarged 
glands appeared in the right side and a block dissection was carried 
out. A few months later sarcoma became widely disseminated, and 
death resulted- 
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Pa ROTITIS 


Acute Parotitis. — Acute inflaimnatiou of thi^ parotid 
is now comparatively rare. 


In the early clays of abciominul siirjj:ery the iniportanee of oral 
hyfviene was not appreciated : furthermore, after laparotomy tlie 
patient was forbidden to drink for sevenil days. These <‘ireumstaT\<*e‘s 
favoured an ascending’ in feet ion from the parcdied infixed ed niooth 
alonf*' Stenson's cUiet to the parotid <i:laiid, and acute past-opcraih'c 
parofitiff heeaine a frequent smd dreaded eouipHeation (»f ahdoiiiina! 
operations. 



Acute parotitis is ustially, Imt not necessarily c*ompiica~ 
tion of some intercurrent debilitating disease, e.g. typhoid. 
In contradistinction to epidemic parotitis (mumi>s), only oite 
parotid is affected as a rule, and suppuration is fVeepumt 
(fig. 80). The causative 
organism is often a 
staphylococcus. Ascend- 
ing infection from the 
mouth is usual, but 
metastatic suppurative 
parotitis undoubtedly 
occurs . 

Treatment. — I f jnnx> - 

titis threatens, no effort 

should be sjiared to 

cleanse the mouth in 

order to prevent reinfec- 

_ ri<5. so, -Ac'iito piirotitirt. 

tion of the duct. Roro- 


glycerol is a useful adjunct in this respect. xV sinlogjoj^ue, 
in the form of chewing-gum, is also valuable. \V. Meyer 
has found that parotitis responds to artiticial hypeinemia. 
This is induced by the wearing an clastic- b<ind 
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around his neck for ten hours per day, or even more. 
Such treatment is sometimes rewarded by resolution of the 
inflammation. If acute suppurative parotitis is suspected, 
it is important not to wavt for fluctuation, for pus often lies 
deeply beneath the parotid fascia and gangrene may ensue. 

If the symptoms do not abate quickly, if the swelling increases, if 
overlying tissues become oedematous, or the temperature becomes 
high, incision is indicated whether fluctuation can be obtained or not. 

Operation. — ^If it is fairly certain that pus is present, a 
transverse incision should be made over the point of greatest 
prominence, having due regard to the situation of the 
branches of the facial nerve and Stenson’s duct 

In fulminating cases Blair’s method should be used. An incision 
is made just in front of the ear from the zygoma to the angle of the 
jaw down to the capsule, and the flap forcibly drawn forward with 
retractors. In this way nearly the whole gland can be exposed. The 
capsule is then incised transversely. If pus does not flow, the gland 
can be explored at several points by inserting blunt forceps. 

In rare cases where a parotid abscess bursts spontaneously, pus 
sometimes discharges through the external auditory meatus via an 
opening between the cartilaginous and bony ear. 

8uh -acute and chronic parotitis are rather more common 
conditions. Inspection of the orifice of Stenson’s duct while 
gentle pressure is exerted over the gland often causes a gush 
of purulent saliva to be ejected, and the diagnosis, which up 
to that time is often in doubt, becomes indisputable. Parotid 
calculus (p. 141) must be eliminated. 

Treatment. — Cases which do not respond quickly to the 
usual remedies — oral hygiene and tonics — to which may be 
added artificial hypersemia, are, in our experience, benefited, 
often dramatically, by catheterising Stenson’s duct with a 
fine ureteric catheter and injecting a bland antiseptic fluid 
such as 1% mercurochrome. 

SALIVARY CALCULI 

Composition. — By chemical analysis it has been demonstrated 
that salivary calculi and the “ tartar ” which collects upon teeth are 
almost identical. 

Stjbmaxillaby Saiavahy CALOuia; 

The submaxillary salivary gland and Wharton’s duct are 
the most common sites for a salivary calculus (fig. 81). 
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Indeed, they are more tlian fifty times iiiore freqttent hert* 
than in the pjirotid and its dnct. Tiicse stoiies vary ficreatly 



Fia. 81 . — Typioal examples of salivary reinovecl from Wlinrton's 

iliiefc. 

in size. One no larger than a millet seed nia\' givt‘ I’ise to 
ti'oublesome symptoms. At the other end of the scale 
tively enorniotis (l^ X 1 in.) specimens have hetm reeoi-tletl. 

Clinical Features. — Males are three times m<>r<‘ commonly 
affected than females. 


A sirelling i}i the nKbtuft.villar 
feature. Enlargement of the 
gland before or during meals 
is pathognomonic of the con- 
dition. 

Salhiary colic occurs typically 
at the commencement of a 
meal. The pain is often severe, 
and is described by the }>atient 
as “ like tooth-ache.” On tliis 
account he is liable to be 
referred to the dentist. 

The pafient com plains of 
'‘something under the tongue." 
— ^\Vhen the offending object is 
a calculus it usually means that 
the stone is impacted in the 
ampulla of Wharton’s duct , or is 
partially extruding therefrom. 

As a cause of lingual 


If triangle is ofteit a lca<ling 



Fx<;. S2. — Kiilar^eiiit^nt of thi* 
Kubmaxiilarv salivaiy ^lanti 
to a calvuliis in WhartonV 
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neuralgia . — ^TLe lingual nerve passing to the tongue hooks 
around Wharton’s duct. Consequently the pain caused by 
a stone is sometimes referred. The pain is described by the 
sujBferer as “shooting down the side of the tongue.” 

Enlargement of the submaxillary gland (fig. 82) can often 
be seen in these cases when the patient sucks a lemon, and 
the orifice of Wharton’s duct should be examined in a strong 
light, comparing the two sides. If the stone is in Wharton’s 
duct it can be detected by direct palpation. 

Radiology. — Sub- 
maxillary calculi, 
being rich in mineral 
salts, usually cast a 
good X-ray shadow 
(fig. 83), but their 
density varies. 
Stones, particularly in 
the gland itself, are 
sometimes difficult or 
impossible to demon- 
strate by X-rays. 
Treatment. — A 

stone in Wharton’s duct can be removed by slitting up the 
duct from within the mouth. This is better than incising 
over the stone, for unless the incision is exactly in the long 
axis of the duct a stricture is likely to follow. 

For cases of calculi within the gland, extirpation of the 
subniaxillary gland through an incision beneath the man- 
dible is to be advised, and it will be found best to undertake 
the latter measure in all cases of recurrent submaxillary 
stones. The patient is in no way affected by the loss of one 
submaxillary salivary gland. 

Pakotid Oaloxtli 

Compared with submaxillary salivary calculi, parotid calculi are 
of great rarity. The symptoms are as one would expect — a painful 
swelling of the parotid gland at meal-times. The diagnosis of a small 
calculus may be diflicult. An X-ray before and after sialography 
(see below) is helpful in this respect. The treatment is removal of 
the stone from within the mouth by slitting up Stenson’s duct. 



Fia. 83. — Hadiograph of stone in Wharton’s 
duct. 
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Samvary Fisttjla 

A salivary fistula may be internal f)r external. As an 
internal fistula does not give rise to syiiiptoms, aiid as 
external fistulne of the subinaxillary gland are both rare and 
readily cured by removal of that gland, the siibject resolves 
itself into a consideration of that troublesome condition 
external fistula of the jmrotid. 

S3rmptoms. — Every time the patient has a meal, smells, or 
even thinks of food, there is an outpouring of parotid s<*cre' 
tion on to the cheek. Apaii; from the aimoyanee of smsh a 
phenomenon, the skin in the neighbo\irhood soon becrnnes 
excoriated. In addition, the patient experiences diymess 
of the mouth. These fistula: tisually fallow a badly ijlaced 
incision for a parotid abscess, but may be an aftermath of 
a penetratmg wound. 

Sialography is an impoitant method of investigatit>n. 
With a fine sterile ureteric catheter the punctum of Stenson's 



Fig. 84a. — 8mloj»ram in a ctise of ¥iu, 84ij.— >Sialograin in n oano 

chronic parotitis. of a parotul tumour. 

duct is entered and the duct catheterised. A diluted 
solution of lipiodol can bo injected easily throxigh the 
catheter and an enlightening X-ray pictui-e of the pan>ti<l 
tree is often obtained thereby (figs. 84 a and b). A sialo- 
gram will indicate also whether the main duct has been 
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severed, or if it is a ductule which is comraunicating with 
the surface. 

Treatment. — ^A salivary fistula which has persisted for 
several weeks hardly ever closes spontaneously- From the 
information gained by sialography we can formulate the 
proper ooxurse to adopt : 

1. The Fistnla is connected with a Ductule. — ^Electro- 
cauterisation of the walls of the fistula, repeated if necessary, 
will result in its closure. 

2. The Fistula is connected with Stenson’s Duct in front 
of the A.nterior Border of the Masseter . — ^The “ twisted wire 


STEN50N*S 




MUCOSA 

4<i 




CUTANEOUS OPENINO 7* 


OF FISTULA 


SKIN 


Fig 85. — An operation for 
an external fistnla of Stenson’s 
dact in front of the masseter 
muscle. The wire is twisted 
on the mucous surface. 


operation ” usually is attended by good results. A piece 
of wire is placed as shown in fig. 86. The cutaneous edges 
are then freshened and firmly closed by sutures. The paro- 
tid saliva now finds its way into the mouth alongside this 
wire, and by the time the wire has cut out into the mouth the 
skin has united. 

3. The Fistula is connected with Stenson's Duct "behind 
the Anterior Border of the Masseter . — ^These are difficult cases. 
The following procedure is probably the best. From the 
bottom of the fistula a tenotome is driven obliquely so that 
the point penetrates the buccal mucosa half an inch in front 
of the masseter. A rubber tube is passed along this tract. 
After a week the skin edges are freshened and brought to- 
gether, the tube, or rather a fresh one, being kept in place, 
this time only from the mucosa to beneath the united skin. 

In very obstinate cases an endeavour is made to destroy 
the secreting activity of the gland. This can be partially 
or wholly achieved by the application of radium, or by 
avulsion of the auriculo-temporal nerve, as it lies in front of 
the condyle of the jaw. 
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Mixed Tumol^r of Tirw Sat^ivahy (_Ti.A>rT>s 
“ Mixed parotid tumour ” ix a well-kixowii clinical entity. 
A hal’d, somewhat ronndcfl, slowly growing neo|)la.sin, nearly 
always coinineneing in that part of the j)aroti<l gland over- 
lying the angle of the jaw (fig. 8<>), renders the <liagnosis 
tolerably simple. 

Usually benign for 
a varying period 
from several months 
up to ten or tw'enty 
years, it sooner or 
later breaks its con- 
fines, and exhibits 
characteristics of 
malignancy. It now 
tends to invade the 
upper part of the 
neck and the 
pterygoid fossa (fig. 

87), and sometimes 
causes facial paraly- nun.M.r. 

sis from involve- 
ment of the seventh nerve. When first set^n iji a com- 
paratively advanced state it is tlifticult to <Uagnosc from 
other malignant tumonrs of the rigion. 

While, as its name implies, the tumour is usnally of the 
parotid gland, mixed tumours of the suhmaxillary are not 
excessively rare, and there should not be that ujuUie 
hesitation in diagnosing a mixed tumour in the latter 
situation which appertains at |)rcsent. (’axes of mixed 
tumour of the buccal* and palatal glands are also setui frt>m 
time to time. 

The varying histological characters t)f these tnmoxu-s — 
they are foxmd to contain fi’om time to time fibrous, m;>-x<)- 
matous, epithelial, and cartilaginous tissue — have brought 
them into much prominence, but unfoi’tunatt‘l;s' the fascina- 
tion of hypothesising upon their origin, which is still un- 

^ These ai‘e sometinie« <‘alletl molar glaiitls. 
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Other tumours of the salivary- 
glands are exceedingly rare, as 
may he judged hy the fact -that 
up to 1924 there were only 20 
cases of carcinoma of the sub- 
maxillary salivary gland on 
record. 

Mikulicz’s Disease 
All the salivary glands 
become enlarged and the 
lachrymal glands participate 
also (fig. 88). Mikulicz’s 
disease is a rare condition, 
the cause of which is still 


Fio. 88. — Mikulicz’s disease. 
(Fisher.) 




known. Las tended to 
obscxure necessary atten- 
tion to the more important 
matter of treatment. 

Treatment. — ^While it is 
true that a few oases 
remain benign for long 
periods, it is our experi- 
ence that a larger pro- 
portion become malignant 
in a comparatively short 
time, and unless thorough 

Fia. 87._Mixed parotid tumour, enucleation is performed 
Malignant recurrence two years after 3;*t &fTX early period, reCXir- 
removal. rence often takes place. 

Recurrent and advanced cases seem to be little, if at all, 
improved by radium and X-rays, hence the importance 
of urging the patient to have the tumoxur extirpated 
while it is still encapsuled. Radon seeds or radium 
implanted into the tumour bed after early enucleation 
should help to improve the end results. 

Mixed tumour of the svh- 
maxillary gland is satisfac- 
torily treated by total 
removal of the gland. 
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obscure. There is no pain, and the condition does not 
endanger life. treatment is sometimes beueticial. 

To minimise tlie deformity, the affected siibmaxillary 
glands can be removed, but the lachrymals, and ]>articu~ 
larly the j^arotid (danger to the seventh nei*ve), are hettei* 
left alone. 



CHAPTER X 

THE NECK 

OcTT Throat 

1h more tlian half the cases of out throat which reach soirgical 
aid the woimd does not involve any vital structure — only 
the skin, platysma, and perhaps the stexnomastoid or other 
muscles are severed. Even the estemal jugular vem does 
not often come utnder the category of a vital structure m 
this respect The treatment of these superficial mjunes 
follows elementary surgical prmoiples 

Setious CSases. — S^-mfiicted wounds of the neck axe 
usually perpetrated with the head extended, the wound 
bemg more or less transveirse In this extended position the 
great vessels of the neck are protected by the steomomastoids 
and the larynx So it comes about that the great vessels 
of the neck are comparatively rarely injured, while the air 
passages bear the brunt 

Treatment. — Attention is directed first to bgaturmg 
bleeding vessels, secondly to dealing with the wounded air 
passage, and thirdly to the repair of other structures 

In individual oases various moderate-sized arteries and 
vems will be found severed, and are ligated Hsemorrhage 
from an accessible branch of the external carotid is best 
dealt wuth by hgaturmg that trunk near its origin It has 
been stated already that mjury to the mam vessels is com- 
paratively rare, and when it occurs death usually supervenes 
before surgical aid is forthoommg 

The principal sites of woimds of the air passages are 
mdioated m fig 89. 

Wounds aliove the ]^y(iid Bone — After deamiig up the area the 
wound IB explored with a finger Quite often it will be found that 
the cavity of tte mouth has been entered The epiglottis is often 
jiartially divided near its base This should be repaired with catgut 
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sutures. The inueosii of the plnirynx is trinunecl anti uiute<!. The 
muscles are approximate<l in appropriate layers, ami tlie %vound 
closed with ilraina^'c. 

Wounds of the Thyrohyoid Membrane. “ -A uni n the epiglottis is 
often damaged. The se\ere<i tliyrohyoid meinhrane <’an usualix he 

suture<l- If tluM'e is respiratory 



^ /r^yo/iy (3) 


r/^y/?o^y 0/0 


TA/y/fo/o 
c/r/?r/j: aojs' 


c/^/co/o 


r/?A C//£‘A 


f/S) 

i/o) 


<llstress, it is a<ivisahle to per- 
f< >r 111 hiry no;< >t( >n ly . 

Division of the Thyroid Carti- 
lage. ““The tliyrohl e;irtila^t» ean 
he repaire<l with sutures, pro- 
viding; these iire not tie<i tightly, 
for a stiteh tlirouuh eartilau<^" 
tends to eut out. lairynootoiuy 
is usually iii< heated. 

Wounds about the Cricoid 
Cartilage. -After the wound has 
been trimmed, a hu*ynu*<>toiny 
tube ean he insert eti via the 
artifieia! opening in the \\in<l- 
pipe, and the tissues approxi- 
nuite<l arouxul it. 

Division of the Trachea. 
Wounds of the traeliea are eom- 
puratively rare. It is usually 
neeessnry to <livi<ie llie th\roi<l 
isthmus between elninps, aii<l it is often a ^ood praetu^e to pass a 
tracheotomy tube into the j^apin^ trachea an<l proceed to repair the 
wound around the tube, as in wimmi.s above the erieoid eartilauc. 


Fl(} SO. — Position of tlu» wouiul 
into the air passages of o7 <*ases of 
suifidal eut throat with a tleep 
wound. 


XKHVKS 

It is remarkable how rarely important nerves are injurt‘<l in stdf- 
iiillictcd wounds. In stub wouiais any nerve may he inxolved. In 
one of our j^tients, a sailor, the most inaccessible nerve in the ne<*k, 
the cervical sympathetic, w^as divhied in this way, the assailant's 
weapon being a small penknife. 

co.Mpnic vrioxs of ci*t throat 

1. XiOSS of Blood. — If the lueinorrhage has been .severe, an imme- 
diate intravenous infusion of gum saline is necessary. lUood trans- 
fusion may be called for later. 

2. Infection of the Wound, — ^This is not very frcNpient, hut th€\se 
wounds should always be drained, as tliey have been inflicted with %x 
potentially infected instrument, C^cllulitis sometimes supervenes, 
and this may spread to the mediastinum. 

3. Pneumonia. — Pneumonia is a frequent and lethal complication, 
especially in those cases where the air passages have been opened, 

4. Stenosis of the Larynx or Trachea. — ^l>ue to cicatrisation, it may 
necessitate permanent tracheotomy. 

5. CEsophageal Fistula. — OEsophageal or pharyngeal fistula is a 
very rare occurrence, and it tends ta heal spontaneously. 

6. Surgical emphysema is another rare complication, and it usually 
occurs when a laryngotomy or tracheotomy tube has been omitted 
in the treatment of the case. 
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7* Aerial Fistula. — A persistent communication between the air 
passages and the exterior is likely to occur when there has been 
actual loss of substance of the larynx or trachea. In certain cases a 
plastic operation may be undertaken. 

8. Aphonia may follow injury to the vocal cords, or division of the 
recurrent laryngeal nerve. 

Cellulitis of the Neck 

It is important to distinguish this condition from Ludwig’s 
angina (see below). The cellulitis may be superficial or 
deep to the deep cervical fascia. The latter is rare, and 
requires very prompt incision, whereas the former is com- 
mon, and its treatment follows that of cellulitis elsewhere. 

The Woody Phlegmon of Redus. — One side of the neck becomes 
swollen and extremely indurated ; the supple integument of the neck 
becomes like a hide. There may be pitting on pressure, and some 
erythematous blush in the overlying skin. Woody phlegmon, which 
is probably due to an infection by an attenuated staphylococcus, 
runs a chronic course, is almost painless, and produces little or no 
constitutional symptoms. The condition has to be distinguished 
from actinomycosis and advanced malignant disease. 

Treatment by fomentations is followed by suitable incisions. Once 
a flow of pus has been 
established, the neck 
regains its supple- 
ness and the condi- 
tion clears up. 

Ludwig’s Akgina 

Ludwig de- 
scribed a clinical 
entity character- 
ised by a brawny 
swelling of the 
submaxillary 
region combined 
with inflammatory 
oedema of the 
mouth. It is the 
combined cervical 
and intrabuccal 
signs which con- 
stitute the charac- 
teristic feature of 
the lesion (fig. 90). 
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The essential pathology of the condition is virulent infection 
of the cellular tissxies about the subinaxillary salivary gland. 

Course of the Disease. — Unless tension is relieved, certain 
cases rapidly assume a gi-ave aspect. The swollen tongue is 
pushed towards the palate and forwards through the ojien 
mouth, while the cellulitis extends dowm the neck in that 
most dangerous plane — deep to the deep fascia. Only too 
often, within twelve to twenty -four houi-s, the patient’s life 
is threatened or lost. 

Peculiar Dangers of Ludwig’s Angina. — ^^’'e are ct>nf routed 
with infection of a fascial space walled in on all sides b\' 
dense fascise and muscles, 
a space where clinical 
experience and experi- 
mental injection demon- 
strate that inflammatoi'v 
exudate can, and does, 
pass via the tunnel occti- 
pied by the stylohyoid 
to the submucosa of the 
glottis. 

Treatment, — ^Earlj' in 
the disease a deep incision 
is made along the middle 
two-thirds of a line join- 
ing the symphysis menti 
with the centre of the 
hyoid bone. It is prob- 
able that more thorotigh 
decompression of the space would reduce the moi-tality of the 
condition, which at the present time is about 30 pm- c<*nt. 
More elaborate decompression is imperative wiicn simpk* 
incision fails to give relief. An incision is made at the base of 
the submaxillaiy' triangle following the lower border of the jaw 
(fig. 91). Often pus will be found under the m,'v'lohyoi<l imisclc 
around the deep prolongation of the sxibmaxillary gland. 

Tracheotomy mstruments should be at hand until the 
acute inflammation has subsided. 



F’i<i tU.- Izu^iKion for 
thoroughly th<* thu 

uiylohyohl xnuMcU*. 
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Cbrvioal Lymphadenitis 

Inflammation of the glands of the neck is exceedingly 
common, far commoner than any other group of lymphatic 
glands in the body. Infection occurs from the oral and nasal 
cavities, the ear, the scalp, or face, and the source of infection 
must be sought for systematically. 

Acute Lsunphadenitis. — The affected glands are enlarged 
and tender . The treatment, in the first instance, is directed to 
the focus of infection, the neck itself being simply protected 
by a bandage over wool. If pain continues or certain glands 
appear to be getting larger, fomentations are applied locally. 
Abscess formation calls for incision by Hilton’s method. 

Chronic Lsrmphadenitis. — ^In the early stages it is im- 
possible to distinguish chronic tuberculous adenitis from 
chronic non-tuberculous adenitis, except by microscopical 
examination, but clinical experience shows that the chronic- 
ally inflamed glands which do not resolve in the space of a 
few weeks are nearly always tuberculous. 

Tuberculous Cervical Adenitis. — ^Usually one group of 
cervical glands are at first affected. Thus the patient 
presents himself with a lump in the upper jugular chain, the 
submaxillary region, or the supra- clavicular triangle, the 
first and second situations being exceedingly common. 
Rarely, there is widespread cervical glandular enlargement, 
and in these cases particularly, periadenitis or matting of the 
glands is in evidence. 

When a tuberculous gland breaks down, the pus is at first 
confined by the deep cervical fascia. This soon becomes 
eroded at one point, and the pus flows through the small 
opening into that more commodious space beneath the 
superficial fascia. This is the stage of collar-stud abscess 
(figs. 92 and 93). Unless skilful treatment is adopted at once 
the skin will soon become reddened over the centre of the 
fluctuating swelling, and a discharging sinus, with its 
attendant evils, is at hand. 

Differential Diagnosis 

Tuberculous glands must be distinguished from — 

1. Hodghin’s Disease . — ^The firm, perfectly discrete glands 
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of lymphadenonia usually reiuler diagnosis possible. If the 
case is complicated by the fact that one group of glands are 
alone involved, a single gland shoxild be I’einoved Tinder local 
anaesthesia and subnutted to microscopical sci*utiny. 

2. Ly77ip7iosarcoma is tuicommon, and resembles 
Hodgkin’s disease. The remarks regarding microscopical 
confirmation of the diagnosis also apply here. 

3. Guvnnata . — Gummata 
of l^^npl^atio glands are 
rare. If there is no other 


Fig. 92. — Tuberculous eollar-stucl 
abscess connected with the upper 
jugular lymphatic glands. 



i 

wrvK'ul ftisciu 


Fi< 4. 911 — IHagram of a “ cuHtir- 
stud ** abseesH, 


evidence of syphilis, the diagnosis is difficxilt. x\b.solutc 
symmetry is a feature of the condition, and in such cases 
the Wassermann reaction should be taken. 

3ranc7iial cyst. — A. brancliial cyst is usually confused with a 
“ collar-stud ” abscess of the upper jugular chain (see p. 157). 

Treatment op Tubercui^ous hYMPHAUEisriTis 
The Importance of Gieneral Treatment. — Everyone is 
agreed that the patient should be put under the best hygienic 
conditions possible, the most im£>ortant being sunlight. No 
matter what line of treatment is adopted, infected tonsils 
and carious teeth must receive appropriate attention ; this 
is to be regarded as essential. 

Operative Treatm^t. — ^In the majority of cases the tuber- 
culous process is limited strictly to one group of glands. 
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Eor this type of tuberculous adenitis removal of the affected 
glands through an oblique incision following a crease of the 
neck gives rapid and eminently successful results. Even 
the presence of a collar-stud abscess does not jeopardise 
healing of the wound by first intention if the glands beneath 
the deep fasoia are dissected carefully and completely, 
especially if the overlying skin is healthy. 

When operative treatment is undertaken no etf ort should be spared 
to preserve : 

The spinal accessory nerve ; 

The mandibular branch of the facial nerve ; 

The hypoglossal neirve ; 

which are the nerves above all others most likely to be injured. 

Contra-indications to Operative Treatment. — ^When there 
is active tuberculosis of another system, e.g. pulmonary 
tuberculosis, removal of tuberculous glands of the neck is, of 
course, not logical. In cases where enlarged glands are not 
confined to one region of the neck, where there is much 
periadenitis or many discharging sinuses, operative treat- 
ment is best avoided, at any rate for several months, during 
which time heliotherapy, if possible in a solarium, is advised. 

Repeated aspiration of a collar-stud abscess cannot be 
recommended unless the patient is under constant super- 
vision under ideal conditions. 

Erom time to time tuberculin. X-rays, and heliotherapy 
are advocated for all cases, to the entire exclusion of surgery. 
We consider the best results are obtained from heliotherapy 
plus surgery in selected cases, as indicated above. 

AOTIlSrOMYOOSIS OB’ THE NeOK 

Two -thirds of all human cases of actinomycosis occur in 
the neck and face. There is increasing evidence that the 
ray fungus gains entrance through a wound of the buccal 
mucosa, particularly after tooth extraction. A sinus or 
sinuses about the upper part of the neck, particularly indur- 
ated sinuses, should arouse suspicion immediately (fig. 94). 
The skin about the sinus may appear somewhat blue and 
mottled. On palpation each burrow feels hard, like a 
strand of whipcord. Usually enlarged glands are absent. 
There is no pain unless the disease is advanced and nerves 




become implicated iti fibrous tissue. As the disease jsro- 
gresses the imtient l>ecomes iuer<*asingly aua'mie. filie 


discharge is thin aiid 
watery. Finding 
the characteristic 
“ sulphur granules ” 
ii\ this discharge is the 
key to the diagnosis. 

Modes of Spread. — 
The disease spreads 
by dh'ect continuity. 
It buiTows upwards 
towards the scalp 
and downwai'ds into 
the supraclavicular 
region, when the 
mediastinum is en- 
dangered. Sjiread b,\'- 



the lymphatic stream Km. t)t. .\otii»»iiiyfosis. 


is prOiCtiCciilly llll-* Himines from tht' znaiuithlo inti> 

known, and it is truly 


remarkable that this favourite ciiannel for the flissemination 


of all other infective processes shoidfl enjoy such a degree of 
immunity in the case of the ray fungus. Late in the course 
of the disease blood-borne metastases art* iiot very ran*, the 
liver and the brain being the two regions nuist commonly 
invaded in this way. Unti’eatctl, the diseivse runs a rathm* 
chronic but surely fatol course. To recognise it early is to 
be enabled to cure it regularly. 

Treatment. — The dental surgeon attends to carious teeth, 
eiTing on the side of extraction rather than repair. F<irty- 
eight hours later the surgeon lays open the sinuses along 
their coui'se, and jiacks wdth nari'ow strips of gauze soaketi 
in iodine. 


Intensive iodine therapy is thein commenced. Thrice daily 
the patient drinks half a pint of iodised milk pi*epared in the 
following w'ay : 5 drops of fresh 2 per cent, tincture of iodine 
are stirred into a cupful of milk to -which, if possible, a tea- 
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spoonful of cream lias been added. The iodine forms a 
colourless organic compound witb the cream. The dose is 
gradually increased until 10 m in im s are 
taken t.d.s. Under this regime the 
sinuses heal, except in a few very long- 
standing cases, where in addition the 
application of radium is said to be 
beneficial. 

AiTOMALIBJS OB’ THE BrANOHIAL 

Apparatus 

In a fcEtus appro3dmately thirty-five days 
old, four grooves can be seen in the side of 
the neck. These are the branchial clefts, and 
the intervening bars are the branchial arches 
(fig. 96). The clefts in human embryos are, 
more correctly speaking, grooves — grooves on 

the outside and on the pharynx separated by a layer of mesoblast. 
The first cleft persists as the external auditory meatus, the second, 
third, and fourth clefts normally disappear. The whole, or a portion 
of one of these vestigial structures, may persist and give rise to one 
of the following anomalies : 

BrAN-OBXAL FiSTUIjA 



Fro. 95. — Fcstus, 
showing branchial 
grooves and arches. 


Branckial fistulse may be unilateral or bilateral. Tke 
orifice of tke fistula is nearly alwayis to be found in tke lower 
third of tke neck near tke anterior border of tke stemomas- 
toid (fig. 96). Branckial fistulse are lined by columnar 
ciliated epithelium, discharge mucus, and are often the seat 
of recurrent attacks of inflammation. When complete the 
internal orifice of the fistula often opens into the posterior 
tonsillar recess (fossa of Bosenmiiller) . More usually tke 
tract is incomplete and ends blindly in the region of the 
lateral pharyngeal wall. The extent of the fistula can be 
determined by injecting lipiodol followed by a radiograph. 

Treatment. — Branchial fistulse should be removed com- 
pletely by dissection. In fistulse without an internal opening 
dissection is facilitated by inserting a subcutaneous ligature 
about the external orifice prior to the lipiodol injection. After 
the X-ray examination, which determines the extent of the 
fistula, the pent-up lipiodol serves to distend the tract dur- 
ing the operation which follows immediately ; the distended 
tract is more easily followed m the depth of the wound. 
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HRxVXCUIAI- CAirni-AOK 

A small, elongated piece of ciirtilaj^e 
connected to the deep surface of a 
cutaneous dimple in the position of 
an external orifice of a branchial 
fistula is occasionally met with. The 
patient usually finds it accidentally, 
and thinks that it is a foreii^u ho<ly. 

CKRVICAn AI.'HICI,K 
So named because of its morpho- 
logical significance, this cutaneous 
projection is almost invariably found 
in the position of the external orifice 
of a fistula (fig. 07). Cervical auricles 
were common in the days of the 
Romans, and are represente<i in some 
of the statuary of that period. 

BRAisrcHiAh Cyst 
This is the most common and 
most important of these vestigial 



Pia, 97. — Cervical auricle. 
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anomalies. The cyst nsually makes its first appearance 


between the twentieth and 
twenty-fifth years, but may be 
postponed xuitil the patient is 
over 50. Its position is very 
constant, viz. in the upper 
third of the neck beneath the 
upper third of the stemomastoid, 
protruding aroimd its anterior 
border (fig. 98). Nearly always 
lined by squamous epithelium, 
its contents bear a striking re- 
semblance to tuberculous pus. 



If, however, a few drops of piQ. 98 .— Typical branchial 

branchial fluid are examined in cyst 


a fresh state under the microscope with a one-sixth power 
lens, an abundance of cholesterol crystals (fig. 99) can 
ofben be seen. 


There is a rare variety of branchial cyst in close relation to 
the pharynx, lined by columnar epithelium, and filled with 
mucus. Small cysts of the latter type are sometimes found 
at necropsy, having given rise to no symptoms during life. 



!Fig. 99. — Braneliial flLiiid. ‘Note the abund- 
ance of cholesterol crystals. 


seventh, cervical vertebra (fig. 100). 


BRANCIIIOGElSrETIC 

CARCINOMA 

Branchiogenetic car- 
cinoma undoubtecLly 
occurs, but such a 
diagnosis is unjustifiable 
until every possible 
source of a primary 
gro-wth in the mouth, 
pharynx, and external 
auditory meatus has 
been scrutinised with a 
negative result (p. 162 ). 

Cervical Rib 
Extra ribs usually 
spring from the 
They are more common 


in women, to some extent familial, and are bilateral more 


often than unilateral. Cervical ribs are quite often discovered 
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unexpectedly dxu’ing an 
X-ray examination, and 
it is quite certain they 
can be present through- 
out a long lifetime 
withoxit giving I'ise to 
symptoms. At other 
times sjTnptoms point- 
ing to cervical rib cannot 
be confirmed by a radio- 
graph. In such cases it 
is necessaiy to X-ray the 
whole thoracic spine, and 
to ascertain if there are 
twelve or thirteen pairs 
of ribs present. 

Five main varieties of cervical rib exist (fig. loi) 



Fits, ion.- CVrv’ical rib, Ostco- 

lo^icul CV>1 lection 70.1.) 


(a) A complete rib articulatuig 
anteriorly with the mamibrium. 

(&) A rib ending in a tapering 
point, which is connected by a fibi*oxis 
band to the scalene txibei'cle of th<‘ 
first rib. 

(c) A fibroxis band alone is preseixt. 
This variety, of course, cannot be 
demonstrated by X-rays. 



(d) The free end of rib expands 
into a large bony mass. 

(e) The whole series of ribs is 
“ prefixed,” that is, each articulates 
with one vertebra higher tlian 
normal. In this variety symptoixis 
are produced by the normal first rib. 



Fio. 101. — Diagram of 
the main varieties of <*cr* 
vical rib. (ii'or explana- 
tion see text.) 
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Symptoms. — Symptoms iisually come on in early or middle 
adult life, and are no doubt due to sagging of tbe muscula- 
ture of the shoulder girdle. Some temporary relief is effected 
by bracing the shoulders. 

The symptoms may be divided into two categories. 
Usually one set alone is in evidence : 

1. Nerve Pressure Symptoms . — These are due to angula- 
tion of the first dorsal nerve by the abnormal rib. They 
are divided into sensory and motor. 

Sensory . — There is pain, tingling, or numbness over the 
ulnar border of the forearm. Temporarily reheved by 
elevation of the arm. 

Motor . — ^The muscles of the thenar eminence are first 
affected, and wasting is often limited to the abductor and 
opponens pollicis, a distribution which is in contrast to 
progressive muscular atrophy. In long-standing cases a 
claw hand can result. 

2. Vascnlar symptoms are those of increasing circulatory 
impairment in the affected limb, and eventually this may 
go on to gangrene. When gangrene develops the index 
finger is maximally affected. Formerly these vascular 
symptoms were attributed to kinking and compression of 
the subclavian artery by an abnormal rib. Telford (1931) 
has shown that such a view is absurd, for even in the 
elderly, ligature of the subclavian artery is not followed by 
gangrene. The vascular symptoms are no doubt due to 
pressure -irritation by the rib on sympathetic nerve fibres 
going to supply the brachial artery and the arteries of the 
forearm. These sympathetic nerve fibres form an isolated 
bundle between the plexus and the bone. The symptoms 
are quickly and permanently reheved by removal of the rib. 
If a patient presents vascular symptoms with no X-ray 
evidence of cervical rib, a normal first rib may be the cause 
(Telford). 

Treatment of Cervical Rib with Symptoms. — ^The rib should be 
excised, together with its periosteum. If necessary, the operation 
can be done under local anaesthesia. There are two main avenues of 
approach : 

The A-nterior Route (Stiles’s incision, fig. 102). — The approach is 
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through an L-shapcd incision. The vci'tical limb followK tlie 
lower third of the posterior border of the stcrnomastoid. The 
horizontal passes outward alon^ the base of the .supraelavieular 




triangle. Division of the scalenus antieus near its insertion helps 
to make the deeper dissection less diilicult. 

'The Posterior Itoiite (Bankart’s incision, fig. — With the 

patient prone, a vertical incision is made tlirongh the back of the 
neck 1 in. lateral to the .spinous proce.sse.s. The muscles are st'parated 
until the seventh cervical transverse process is isolateil. This is 
removed. The neck of the cervical rib is divhled, ami the rib is 
removed by dissection from behind downwards. This approa<*h has 
two advantages: (1) the scar, being at the back of the neck, is 
inconspicuous ; (2) the most fixed portion of the rib lieing free<i at 
the eommeneement, it is easier to disse<‘t out the mobile rib. 

STJERNOMA.STt)lD Tl’ MOPH 

Formerly this swelling was incorret:tly cc>nsidt-rt‘<l to be a 
lueniatoina. The hiinj> is not 
present at birth, and is u.sually 
noticed about the third week of 
life (fig. 104-). Histologically 
it is composed of white fibrous 
tissue, and Middleton has 
show’n that it arises on account 
of thrombosis of certaiit of 
the veins draining the sterno- 
mastoid. This thrombosis is 
the direct result of injury to 
the infant’s neck during par- 
turition, and a history of diffi- 
cult labour is neai'ly always 
obtainable in these cases. 
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Treatment. — There is no immediate treatment ; the lump 
gradually disappears, but the clinician has an important 
duty, and that is to warn the parents that the child will 
probably need an operation for the correction of torticollis 
at the age of 4. Although manipulation can be tried in 
order to avoid the necessity for this operation, sternomas- 
toid tumour is a precursor of torticollis* Taken in time, the 
handicapping deformity and facial asymmetry w'liich 
follows neglected torti- 
collis can be prevented. 

Cystic Hyoroma 

Cystic hygroma is a 
condition practic ally 
confined to infants (fig. 

105). Unnoticed at 
birth, the swelling 
usually attracts atten- 
tion during the first or 
second year of life. The 
swelling is translucent, 
mulbilocular, and often 
occurs in the supracla- 
vicular region, but it 
may invade the axilla. 

Cystic hygromata are 
subject to recurrent attacks of inflammation, which subside 
under expectant treatment, and sometimes result in the dis- 
appearance of the tumour. The diagnosis presents no 
difficulty, for these cysts are translucent. 

Treatment. — Rapid enlargement is a contraindication to 
operation. Left alone, when the swelling reaches a certain 
size it bursts subcutaneously^ and may^ disappear in a short 
time, perhaps in forty-eight hours. When a hygroma 
remains stationary in size and is circumscribed, complete 
excision can be undertaken with good results. 

In large tumours whicli are not coming to a head,” treatment by 
X-rays should he tried. Owing to the miiltilocuhxr nature of the 
swelling treatment by injection is out of place. 

12 



Fia. 105. — Cystic hygroma. The swelling 
IS brilliantly translucent. 


U>2 A SHORT I>RA(^'ri(T: OF SIH<(JERY 

SOI.rr'wHV I.YMPII C\.ST 

IS a condition akin to the forc^oin^, but unlikt' it, it is nearly always 
first seen in adult life* As its name implies, it is a single cyst filled 
with lymph, and it is usually found in the supraelavieular tnaaj^le. 

Treatment by evcision is eniinentiy satisfactory. 

DHKP eWHIlNtU S H KM VNCJrOM V OK THK NKCK 

bike lymphatic cysts, hiciuan^iomata cun he eniptie<l by pressure, 
but of course are lu in -translucent. 

Kxcision may be a difiicult and dani^crous undcrt^ikin^, l^orter’s 
treatment (injectino hoihnjic %\ater into the veins) and kin<lre<l 
measures are not very satisfactory. 

pu v H \Nt;K \i. POl c*u 

When lar^e, a ]>haran^eal pouch causes a swcUin^jC i*' tiie io\v<‘r 
part of the neck, usually on the left si«ie. bharan^real pouch is 
<liscussc<i in the chapter on the pharynx, p. 191*. 

MAldGNANT (JbAXDS OK THK Nk<^K 

Malignant disease in the neck is only too common. In the 
majority of instances it is secondary to carcinoma elsewhere, 
particularly the buccal (*avity. When a patient presents 
himself with a cervical glandular enlargement which is 
suspiciously indurated a search for a primary growth should 
commence. Anumg the sites which are likely to he ovei*- 
looked are the extra -laryngeal recesses, the external auditory 

meatus, and the testicle. 

Sometinu^s the primary ^^rowth lies 
buried in the <iepths of the naso- 
pharynx. iUircifiomti of the ethmoid 
is a case in point. Hy tlie time the 
glands of the nc<*k arc involve<l the 
primary #^rowth has usually inva<ic<i 
the sphcnokial fissure an<i implicated 
the nerves which pass tliroujL»h that 
fissure (fig. 100). 

When the lump in tpicstion is un- 
<loubtedly malignant, hut in spite of a 
thorough search, no primal ry can be 
diseovcre<l, tliv possibility of brafiehio- 
genetic card f to ma (p. lo7) cam be entcr- 
taiined. In early favourail>ie caises the 
primary netiphism is eneaipsuhited and 
can he total! ly rcniovc<i by dissection. 

Carotid Bodv Ttmocr 
The carotid body, situated at 
the bifurcation of the carotid 
axrtery^, is a moiety of the chro- 
maffin system. Tumours thereof 



Fici. !()(>. — Ptosis, ophthal- 
moplogux, aind a mass of 
secondary malignant glaials 
of the neck signifies the 
primary growth lie.s in the 
etlimoitl. 
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are usually classified as endot heliomat a. They are rare 
and difiS.cult to diagnose. Clinically there are two 
types : 

(a) 80 per cent, remain benign for many years, slowly 
increase in size (fig. 107), but eventually take on a malignant 
change. They are usually noticed first during adult life, 
although the youngest recorded case was at 7 years (Bevan). 
The mass is movable, and as it enlarges it takes on trans- 
mitted pulsation 
from the carotid 
artery. 

(6) 20 per cent, 
are malignant from 
the commencement. 
This variety gives 
rise to an irregular, 
very hard lump, and 
it was called by Sir 
Jonathan Hutchin- 
son “ the potato 
tumour.” 

Treatment is re- 
moval by dissection. 
If the growth cannot 
be separated from 
the fork of the 
carotid artery it is questionable whether it is justifiable to 
proceed in an elderly patient, for ligature of the common 
carotid artery in a patient past the meridian of life is often 
fatal. Some success has been recorded with radium and 
X-rays. 

Hodgkin’s Disease { syn . Lymphadbnoma) 

The pathology of this condition, which was described by 
Hodgkin in 1832, is still unknown. Because it so often com- 
mences in the glands of the neck and behaves like a malig- 
nant process, it is necessary to include it here (see also 
p. 96). 

Clinical features have been summarised piquantly as 



Fig. 107. — Tumour of carotid body. 
( O’ Shaughnessy . ) 
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clisoi-ete enlargement of’ 1_\ inphatie glaiuls (tig. los), a 
tendency to hannorrhage. an<i a had prognosis. It usually 

atta<*ks young julults. especially 
males. I’he cervical lymphatic 
glands are not necessarily t he first 
to become enlargetl. ami the glands 
of the axilla and groin must he 
exaujined in all eases. Ijater the 
spleen is iUNolved {har<l-l>ake 
spleen). 'The enlargements are 
progressive, though temporary 
remissions occur. A se\ ere 
secontlary anaunia aeeompanie.s 
the dLsease. 'Fhe early diagnosis 
can only he nuuie conclusively hy 
removing an enlarged glaiul an<l submitting it to histological 
examination. 



Kio. KUS. L\ iupha<lt*nonia 
(A 


Treatmei>t* — In early <*ascs when the disease is i^oniiiied 
to one group of glands an attem}>t to era<lieate hy exeision 
is justified. X-ray treatment should always follow , ami this 
is the only hope in later eases. Radium 
lias l>een tried, hut witliuut nnudi 
sueeess, 

KYMraos VHC’OM V (-ee also p. 551 
Abilin the neek Is a eorniiion site for this 
fortunately mre eoialition. It usauHy 
appears as a rapidly ^row’in<» tumour. In 
its early stii^j:es the aft*e<*te<l <»hin<ls an* 
discrete ami inox'able, but so<»u it spreads 
lK\V()n<l the coniines of the* ghind capsules (li^. 
lOO) and inliltrates surrouraiin^ structures. 

So rapid is the cellular activity that it is 
sometimes dillicult to <iiffei'entiate helween 
subacute lymphaeienitis and Iyinphosar<*onuu 
In such eases tlie centre of the tumour 
softens, and ultimately the skin gives way, pnxlucdna dei‘p slou^tiina’ 
ulcers vrhieh bleed freely. 

Treatment. — The remarks eoneernin*» the treatment of Ho<i^kiirs 
disease apply to lymphosarcoma. 

Block Dissectiox ok tiik Nkx’k ((’kilk's Method) 

A wide excision of lymphatic glaiuls uf tlie neck is indicated 
in oi‘der to eradicate a malignant proec.ss. The operation is 



Ki<». lUU inphth^ar- 

f*oniH. »A. l*'«lniunds. ) 
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usually undertaken in conjunction with removal of a primary 
growth, e.g. carcinoma of the tongue. 

A wide incision, such as that shown in fig. IIO, is used. The skin 
flaps having been dissected up, the sternomastoid is divided about 
1 in. above the clavicle. The muscle is freed and retracted up- 
wards. Next the internal jugular 
vein IS divided between ligatures low 
down in the neck. The dissection 
proceeds upwards methodically and 
the fascia, fat, lymphatic glands, the 
internal jugular vein, together with 
the submaxillary salivary gland, are 
dissected en bloc. Attention must 
be directed to clearing that space 
between the parotid and great 
vessels, and also the submental 
triangle between the genio-byo- 
glossi, for It is in these areas that 
a lymphatic gland can be easily 
overlooked. Bleeding vessels are 
ligatured as they occur. When 
completed the carotid artery is laid 
bare, and lying with it is the vagus 
nerve which has been preserved 
carefully. The operation aims at 
removing the whole of the lym- 
phatic-bearing tissues on the affected side of the neck. Radium 
needles can be implanted in the depths of the neck with a view to 
killing stray cancer cells possibly released from the divided lym- 
phatics. The skin flaps are approximated and the wound drained. 
There is comparatively little shock and when the wound has healed 
surprisingly little deformity follows this extensive dissection. 

SURGERY OF THE THORA.CIC DUCT 

Wounds of the thoracic duct are rare, and occur usually during the 
dissection of glands in the supraclavicular region. When the 
accident is not recognised at the time, chyle pours from the wound, 
as much as two or three pints in twenty-four hours and, as a result, 
the patient wastes. If an excessive serous discharge from a wound 
in this region makes it probable that the thoracic duct or a main 
branch thereof has been divided, a feed of cream will settle the 
diagnosis, for, after its ingestion, the clear fluid becomes opaque. 

Treatment. — If the accident is recognised at the time, an endeavour 
to restore the continuity of the duct is made. Failing this, its 
proximal end has been implanted into a vein successfully. Ligature 
of the duct is not necessarily harmful, for there are many anastomotic 
channels ; nevertheless, in the present state of our knowledge, 
ligature should be avoided, if possible. 

In later cases, when attention is drawn to the injury by 
chylorrhoca, firm pressure by a pad and bandage may be tried, and 
this simple expedient is sometimes successful. More often it fails, 
and the wound must be reopened. If the patient is given cream to 



Fig. 110. — An. incision for block 
dissection of the neck. 
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drink an hour befV^re the operation, there is no <Uf1knilt> in fiii<hn^ 
the cut thoracic duct, Inch is about tiie size of a straw, and an 
immediate external relation to the last ^ X in. of the left int<‘rnal 
ju^^ular vein. In a ease of ours, serious chyU)rrh<x*a <*o!ninenet‘d 
four days after ligature of the <lu<‘t. The \voun<i was reo|)ene<l and 
firmly paekeci witli j^auze inoistene<i with flavine. I<epa<*kin^ was 
ad€>pte(i every other day until the wouiui ^^raniilat ed. This inetlnxi 
proveti sueeessf'ul. 

Tcniponiry drainsi;L>e of tlie thoraeh* duet was ri‘<*oininende<i us an 
adjuvant to the treatment of general peritonitis u few \eurs <i^o, hut 
the metlKxi has been ahaixioned. 



CHAPTER XI 


THE THYROID GLAND AND THYROGLOSSAL 
DUCT. THE PARATHYROIDS AND THYMUS 


The thyroid gland is developed nciainly, if not entirely, from the 
thyroglossal duet. The lateral pouches of the third and fourth 
branchial clefts give origin to the parathyroids and thymus. 

Kctopic and Aberrant Thyroids. — ^The whole thyroid gland may he 
situated in some part of the thyroglossal tract, lingual goitre being 
the commonest of these abnormalities (fig. 112). Here the thyroid 



Fig. 1 1 1, — Ectopic and aberrant 
thyroids. A and E are ectopic 
thyroids, C, JD, and E are aberrant 
thyroids. 



Eig. 112 Lingual thyroid 

(after Mayo). 


gland gives rise to a rounded swelling at the back of the tongue be- 
neath the foramen caecum. Other abnormalities are represented in 
fig. 111. Hemoval of a lingual goitre is often followed by myxoedema, 
for the abnormally situated gland is the only thyroid present. To 
obviate this sequel it has been recommended that some portion of 
the excised gland should be grafted, for instance into the medulla 
of the tibia. 

Before studying diseases of tbe normally placed thyroid 
gland it is well to tune up, as it were, by tabulating the 

conditions wbich we must consider : 
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Deficient Secretion 
Simple Goitre . 
Thyrotoxic Goitre 
Neoplasms 
Inflammations 


rVI\ 

of piilH‘rt\, 

.Vclcaio-pariMK'liv lualous sj»< )it 
Pnniar\ <3i*av(r>*s 
St'CM>ii<larv (Jravos's tii^taisr. 
Hiaiiicn. 

Malijjcnanl . 

Aviitv, 

i^hnmic. 


lullauanat ions wrv put last purpj)st*I\ oT tlirir raiit> ami 

coinparai i\o uniin|><>rlant*t’. 



Kj<}. lia ~A II mlant <*n*t m 
Xote tho ]>ratru<linji: tun^uo 
(Ot^ QuvH'n util.) 



Kiu. 1 1 i A <*rotin uirl aiurod 2- 
(4 'rhoiiison, ) 


OUMTINISM ( I NFAMTH^H H V I'OTH YU< )1 DISM) 

In tlus country cretinism is spt)m{li<;. It appeni’s in 
healthy families, the other childrtui heinjr Jiormsil and the 
mother presenting no thyrt>i<l aberration. The eondition is 
due to absence of the thyroid gland, or to its eojnj)let<*, or 
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almost comple-ce, destruction in utero. Cretinism as ex- 
hibited in adolescent and obd'ult life (fig. 114) can hardly be 
mistaken. The patient is a dwarf ; the skin is dry, redundant, 
and wrinkled ; pads of fat are often found in the supra- 
clavicular region. The cretin’s mentality is usually below 
normal, but not necessarily so. In early infancy (fig. 113), 
when it is so necessary to diagnose the condition if it is to 
be remedied, it is easily overlooked. The principal features 
at this time are a protuberant tongue and a listless infant 
who seldom cries and is disinclined to take nourishment. 


The face is pale, puffy, and somewhat wrinkled. The child 
snores when asleep. On examination the hands seem thick 
and short. The anterior fontanelle is widely open. The 
temperature is subnormal, and, what is most important, the 
rings of the trachea can be palpated easily. 

Treatment consists in administering some preparation of 
thyroid — to of a lobe of fresh sheep’s thyroid gland 
finely chopped twice per week cannot be bettered ; 1 to 2J 
grains of gland extract (Burroughs Wellcome & Co.) twice 
per week, increasing the dose as necessary, gives good results. 
Medical supervision is necessary throughout life, for the 


patient must always take 
a correct amount of thyroid 
extract. 

Myxcedema (Hyeothy- 

BOIDISM IN THE AnTTET) 

Myxcedema commonly 
arises idiopathically, but 
the same train of symp- 
toms follow extirpation 
of too much of the 
thyroid gland. The idio- 
pathic form usually affects 
women between 30 and 
45. Its onset is slow, and 



the patient becomes Pia. IIS — Facies of myxcedema. 
mentally’ and physically Plaster oast. (R.C.S. 7140.8 ) 
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inert. She puts on weight, hut the fat has ahnornial dis- 
tribution ; for instance, there is often a “■ hump ” over the 
seventh cei’vical anti lii'st dorsal vei*tt*bi'a‘. 'Flu' breasts 
themselves do not enlarge, hut there are deposits inune- 
diately below them. facies coarsens (tig. 1 1 aiwi the 

complexion becomes sallow. Much of the hair falls out, 
ajiti that which remains is dry, lustreless, and prematiirely 
grey. On palpation thc‘ .skeletal muscles seem har<l, an<l 
the mucin-laden subcutaneous tis.sues feel adherent to them. 
The symptoms can be completely amelitjrattnl by appro- 
priate and continued doses of thyroitl extract. 


ConLOID GoiTBK of I^UJBKHTY (s////. Al>omCS<’KNT (loITHB) 

Although usually a sim]>le an<l transitmt atTec-thm, 
adolescent goitre is of surgical interest for two r<*aKons ; 
(1) it occasionally persists and givts ri.sc to th;\'rotoxi<* symp- 
toms at about 40 years of ag<‘ 

(see p. 177) ; (2) many adults 
with adeno-parenchym at( >xis 
goitre give a history of en- 
largement starting at pTibtuty. 

Symptoms. — The only 
symptom is the swelling in 
the neck. Girls are more 
frequently affected than boys. 

The thjToid is evenly enlarged 
and comparatively soft to th<* 
touch. Sometimes the de- 
formity is considerable (fig. 

1 1 6). Usually the enlargement 
gradually subsides, and has all 
but disappeared by the twen- n»i. a lai-fic <'nn<>i<i K<*itro 

tieth to twenty-second years. *’* puberty. 

Treatment. — ^The adoption of hygienic liieasure^s, the 
elimination of septic foci, and the adiiiini.strati<)n of a harm- 
less iodine preparation, such as S>t. B’erri lod. 3j t.d.s., is 
all that is necessary. The use of thyrt)id extract and Lugol’s 
solution is discouraged, for not a few examples of Graves’s 
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disease have been produced by their exhibition in these 
cases. 


Adeito-parenchymatotis Goitre {syn. Endemic Goitre) 



The principal regions in which endemic goitre occurs 
are the great watersheds — the 
valleys of the Alps and Pyrenees, 
the Himalayas, the Andes, and 
the Rocky Mountains. The 
term Derbyshire neck ” is 
familiar in England. Dwellers 
near the sea are relatively im- 
mune. The condition is in some 
way related to an iodine defi- 
ciency in food and water. Its 
aetiology is still unknown. There 


are three main theories 


Fia. 1 1 7. — ^Adeno - parenchy- 
matous goitre. 


The E^arth and Water Theory 
(Kocher). — ^Ascribes the origin to 
chemical substances in the water which are dependent upon the 
geological character of the soil through which the water percolates. 
The Toxic-infective Theory (McCarrison). — Assumes the existence 

of specific intestinal flora, the toxic 
products of which exert their mischief 
on the thyroid gland. 

The Theory of Iodine Deficiency , — 
That the condition is due to a de- 
ficiency of iodine m food and water. 

There is a tendency at present to 
combine the last two theories. It is 
suggested that, although there may be 
an adequate amount of iodine in the 
food and water, the iodine is rendered 
unassimilable by the presence of specific 
intestinal flora. 

Clinical Features. — The de- 
formity of the neck produced 
by the goitre is the leading 
complaint (fig. 117). The gland 
Fig. 118. — ^An enormous is enlarged, often asymmetrically, 
cystic goitre in an infant. The young subject, tO the 

child died on the third day. ^ £ 

A rare, but interesting speci- palpatmg fingers the surface of 

men. (R.C.S. 1644.1.) the thyroid feels firmly elastic 



172 


A SHORT PRA('TK’K 


OF SUR(JB:RA^ 


and tolei’ably even ; as yi‘ai’s {wlvance it l)ec(>!ues hai‘<l a-iul 
nodular, due to an increase in fibrous tissiu* and to the 
formation of false adenomata I H>)- 

Prcj^nint' upon the tntchfd may devt'lop. When the goitre 
is mainlv unilateral 


the tlegree of 
tracheal tlis])lact‘- 
nient is some times 
f ant ast ic . N e ver- 
theless, it is not 
so much this type 
which iinxluces 
dyspnena as the 
bilateral, deep, but 
not necessarily 
seemingly great. 



enlargement. Here 
the continuous 
compression of the 


Ku; 111). So<*ti<tn <»f am auloiio 

ptironcliN ( I >o Qu<t\ am ) 


sides of the trachea deciva.ses its transvei'se diametm*, and if 


unrelieved a time comes w hen this portion of the airway is but 
a mere antero-posterior slit. Specimens sliowing a<lvanct*d 
tracheal compression are much favourctl in pathological 
museums, and are known as “ scalibard ” trachea*. 

Treatment. — Prereutian . In communities wh<*re the 
disease is eommon, the provision of a pnrt* water supply and 
of tablci salt containing iodint* » to sehool-<*hildreii has 
reduced the total number of eases. Koeher's ailviee to 


“boil all water” ajiplies forcibly to goitrous country 
districts. The progress of the* lUst'ase is said to be arrested 
by the administration of thymol and othe*r inte'stinal 
antiseptics. 

Sui’gical treatment is advised when there is nnieh tleform- 
ity or symptoms of dyspircna arc in evidence. In tin* latter 
a good I’adiograph is most helpful in showing the amount of 


1 -As will bt» shown prpspntly, in tlio form 

of JLiUgoTK solution, is t»xt rt»in(»!y nsoful in to\i<* ^oitrt‘s* It liowovor, 
sonietiinos dangerous in non-toxio j;oitrrs !t lins piRniiiar propt'rt;^ 

of turning a non-toxic* goitiv into a toxic goitrcx 
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tracheal displacement. The gland is exposed freely by a 
collar incision and a wedge (“ melon slice ”) resection (fig. 120) 


is performed on each lobe 
enucleating any of the larger 
pseudo-adenomata encoun- 
tered. Haemostasis is ac- 
complished and the lobes 
reconstituted by a continuous 
suture approximating the cut 
edges. 



THYROTOXIC GOITRE Fig 120. — “ Melon slice ” or wedge 
Although many of the symp- resection of the thyroid, 

toms of thyrotoxic goitre may ^ 

be produced by excessive doses of thyroid extract, the disease is 
probably due to an abnormal rather than to an excessive normal 
secretion. As has been shown on p. 168 there are two conditions 
to be considered under this heading, namely : Primary and 
Secondary Graves’s Disease. 


Primary Graves’s Disease {syn. Exophthalmio Goitre) 
The symptoms often appear in the third and fourth 
decades of life, hut may occur earlier or later. Pemales are 
affected six times more often than males. The onset in a 
large number of instances dates from a crisis in the patient’s 

life — a mental shock, pregnancy, 
or some intercurrent illness. The 
disease progresses by acute ex- 
acerbations and remissions. It is 
well to remember that the exoph- 
thalmos or the goitre may be 
absent, but seldom both. 
Curiously, the associated exoph- 
thalmos is sometimes mainly or 
entirely unilateral ; in a typical 
case the protuberant eyeballs 
givmg a startled look are unmis- 
takable (fig. 121). 

The thyroid gland is enlarged 
evenly, and a “ thyroid thrill ” 
is obtained readily. The patient wastes, and is subject to 
attacks of diarrhoea. Muscular weakness progresses as the 



Fig. 121 — Primaiy Graves’s 
disease (T P. Dunhill.) 
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disease advances, and this applies to tiie niyocardunn us well 
as to the skeletal iniisculatiu’c. 

Cardiovascular Disturbance. — -Tachycardia is <1 leatling 
symptom. In an ac\ite exacerbation the pulse is very rapid. 
The blood-pressure is usually raise<l, au<l the slightest e.xcite- 
ment accentuates the cirexilatory turmoil. Eventually the 
heart weakens, and auricular fibrillation is a freqiumt accom- 
paniment of advanced cases. 

Hervous Symptoms. — The patient is rt'stkss and highly 
strung. The extended hatids shake, ami tin* protruded 
tongue is tremxilous. Insomnia is the rule, and hysterical 
weeping without provocation is one of the least of 
many mental abnormalities which may eompli<*ate tlie 
situation. 

Metabolic Changes. — Metabolic activity is raisc*d. The 
skin, is wai*m and moist. The tempi*raturt* during a crisis is 
slightly above normal. 

Treatment. --While it cannot Ih* sai«l that there is yet uniform 
agreement, the majority of physicians entertain the acivisahility of 
partial thyrouieetoniy when me<lieal treatment has failed after six 
months, or when the patient relapses soon after apparent imj>rov<‘- 
ment. Opinions regarding the value of X-ruy treatment are very 
varied, but it may be trie<l in eonjunetion with the medical regime. 
The results of surgical treatment are exceeiimgly good if sufh<’ient 
thyroid tissue is reniove<l, un<l a notable tleerease in operative mor- 
tality has come about <luring the past few vein's. The latter is 
largely due to : 

1. .Vtlequate pre-operative rest anci preparalion. 

2. Pre-operative udniinistrutioii of bugol's solution. 

U. bocal ana'sthesia. 

-i. Refraining from operating during hot weather, as far as it is 
possible. 

Operative Treatment. — Pre-operat ire Jit gime . — 'Fhe patient 
fcshould be confined to bed for at leant three weeks before 
operation. A light, almost vegetarian diet with copious 
fluids is prescribed. Nervous symptoms are heixefltetl by 
sedatives. Luminal gr. I b.d. being useful in this respect. 
Lugol’s solution lT\x is given three times per day. 

liUgol's Solution. — In 1020 l>r. l*lummer showed the great import- 
ance of pre-operative administration of hugol's solution, which 
causes the thyroid to store temporiirily its perverteii seert-tion. 
Lugol's solution is 5 per cent, of iodine dissolved in 10 per cent. 
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potassium iodide. In an average case 10 mimms are given t.d.s. 
for ten days before the operation, when its maximal effect is reached. 
In the crises of Graves’s disease as much as 50 minims are pre- 
scribed. Lugol’s solution is best given in milk or orange juice, either 
of which masks its taste and colour. It should be noted that Lugol’s 
solution does not cure Graves’s disease. Its effect is temporary, and 
if it is administered for a long period this beneficial effect is lost. 

CRILE’S method of “ STEAMNO ” THE THYROID 

This is a method which is successfully employed by many surgeons. 
All knowledge of the day of the operation is kept from the patient. 
A bandage is placed around the neck when she first enters hospital. 
During the last days of the preparatory period the hypnotic, or a 
small percentage of it, is given hypodermically each morning, just 
as though the patient was being prepared for the theatre. 

Preliminary Ligature of the Superior Thyroid Arteries. — ^In very toxic 
cases operative measures are occasionally first confined to ligature of 
the superior thyroid arteries. After these arteries, the main blood- 
supply to the gland, have been tied there is often considerable, but 
temporary, improvement. Modern pre-operative treatment has 
rendered this step an unusual procedure. 

The Operation. — suitable dose of morphia is given to 
render the patient tranquil. Local anaesthesia in the form 
of ^ or 1 per cent, novooaine is injected so that the whole of 
the front of the neck from the hyoid to the manubrium is 
infiltrated. Some operators employ avertin or gas and 
oxygen in addition, but the tendency is more and more to 
rely upon local anaesthesia entirely. The well-known collar 
incision is made, and this flap is dissected up to the level of 
the hyoid. A vertical median incision is now made through 
the infiltrated fascio-muscular planes from the hyoid bone to 
Burns’s space. By suitable retraction it is possible to expose 
the lateral lobes. Only occasionally, when the goitre is large, 
is it necessary to divide the pretracheal muscles. Commenc- 
ing usually on the right side, the superior pole is freed and 
the superior thyroid vessels ligatured. The middle and 
inferior thyroid veins are then secured and divided After 
suitable dissection the lobe can be delivered into the wound. 
A special dissection for the inferior thyroid artery is now 
seldom employed. When all is in readiness the portion, 
about two-thirds to seven-eighths of one lateral lobe, is 
resected (fig. 122). The cut surfaces of the stump, which it 
should be noted protects the parathyroids and recurrent 
laryngeal nerve, is whipped over with a running suture. 
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P r o i d i n g the 
patient's (*on(ht ion 
remains good, sub- 
total lobeetoiny is 
repeated on t lie other 
side. The wouikI is 
elosedwith drainage. 

In exceptional idr- 
e 11 in s t a n e e s t h e 
second lobe may be 
left until the patient 
has had a furthei' 
course of medical 
ti'eatinent. Remo\ al 
of the major part of 
one lobe, or even a 
small portion of the 
other in ad<lition, is seklom sulii<dmit to bring about u 
complete cure. 

Posi-op(raiive Tridtitn id.— 'The paticnit is propped up in ihv 
sitting position. The pulse must he w at (died closely. (Jluc*ose 
solution is giv-en reetally, subcutaneously, or intra vtmously , 
according to the needs of the patient : it is of the highest im- 
poidance that the total fluid intake should he in t he ni'ighbour- 
hocxl of six pints per day. One dnudini of l.iUgo!'s solution 
in cream is given per rectum a few hours aftei* optu’ation. 
Minims 10 of Lugohs solution ai*e given t.d.s, in fruit juice 
for five or six days. It is then usually discont iniu‘d. 

Post-operative Complications. Hsemorrhage. ~Tlu‘ muse should 
be instriKited to wutcli for excessive^ luemorx'hagt*, parlieularly at the 
back of the dressing, for the blood tends to t riekle posteriorly. 
Xlieiuorrhage may he eoneealed owing to clotting, An% undue 
bulging of the neck must be repoited inune<iiat(‘!y. 

Dyspnoea. — I^rgent dyspiuea ma> result from hluo<l-elot pressing 
upon the trachea. P^nder such eireunistaiu^es it is iu*<*essar\ to r(‘- 
open the wound and ligate the bleeding vessel. 

Acute post-operative hyperthyroidism may come on smidenly 
immediately after operation, or it is sonudiines dela\<‘d ibr s(‘veral 
hours. The symptoms are inereasing pulse-rate, restlessness, ami 
vomiting- Treatment. —When the temperature is above lo:k iee 
packs should be ordered. The patient sliould l)e plaeed immediutedv 



Kk,. 1 2 J Diimram th<‘ n*hitiv<* 

ainoieit <*1* a latt'r.il li»bi‘ whudi i--* rainavatl 
in <‘\opht h.ilmif aoUns .uitl t ha porta>it \\hi< h 
raiiauii'^ t h<‘ para(h\t*«Md alaiuK 

and tla* rmirrant lai*\ ngisi! norvi* 
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on continuous intravenous saline and glucose, to th.e first pint of 
wliich is added 50 to 100 minims of Lugol’s solution. In desperate 
cases opening the wound and packing the centre lightly with saline- 
soaked gauze sometimes benefits the patient remarkably. This 
procedure evacuates toxic serum spilled from the cut surface of the 
thyroid. 

Tetany. — When this complication supervenes it is usually about 
twenty-four hours after the operation. It is due to parathyroid 
insufficiency, and its frequency has been greatly diminished by 
modern operative technique. 

Treatment consists in giving calciimi, parathyroid extracts, and 
copious saline. 

Damage to the recurr^t larsmgeal nerve may result in 
hoarseness, partial or total loss of voice. It should be noted 
that nearly all patients after an extensive thyroid operation 
speak in a whisper for a few days to spare undue movement 
in the region of the wound. 

Secondary Graves’s Disease {syn. Toxic Adenoma) 

is usually seen in women over 40 who have had a simple goitre 
or multiple adenomata for years — often since their teens. 
Although symptoms are less severe than in primary Graves’s 
disease, the condition is steadily progressive, and remissions 
are absent. Cardiovascular symptoms (see p. 174) are most 
in evidence, and many of these patients have myocardial 
degeneration. Exophthalmos is always absent. Toxic 
adenomata may be single or multiple. The neoplasms are 
inclined to occupy the lower poles, and are often wholly or 
partially retrosternal. 

Treatment should be always surgical. The same careful 
pre-operative treatment as detailed for primary Graves’s 
disease is necessary. Local anaesthesia is advisable. The 
adenomata are removed by enucleation-resection, that is, 
removal of all adenomatous tissue with, in multiple cases, 
part of the surrounding normal gland tissue. 

Neoplasms 

Adenoma 

Clinical Features. — ^True adenomata are frequently 
solitary, although it is not rare for two or three to be present. 
When the whole gland feels studded with rounded pro- 
jections, the pseudo-adenomata of adeno-parenchymatous 
13 
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goitre imist be susiiected. Tire favourite site for a solitary 
adenoma is at the junction of the isthmus with one lateral 
lobe (figs. 12.8 and 124). An adenoma in the lower part of 
the thjToid is inclined to invade the thorax (rotrostomal 
goitre) as it enlarges. 

Deformity. — The projection produced by the neoplasm 
when it has rcachetl a certaiii size is the most comiiion 
symptom which brings the patient to set‘k a<l\'i(;e. 

Dy^noea is complained of when aii a<lenoma xn-esses upon 
the trachea. This is the seeoii<l most common comx)laint, 
and by far the most imxx>rtant. noticed iii tho 

early stages only ux)on cx<‘i’tdon ; later it worries tlu‘ x)atient 
at night. Urgent dyspnceu, threatening life, may resiiit 
from a sudden hienioiThage into an a<lenoma ; it also occurs 
without a demonstrable luemorrhage in cases of largt* i*etro- 
stemal goitre. 

Thyrotoxic symptoms may develox) in ol<l-standing castes. 
This subject has beeii dealt with under tlu* headixig of st‘cond- 
ary Graves’s disease. 

Alterations in ihe Voice. — Very occ^asionally a sinix^le 
adenoma may be accomxjanicd by alterations in the voice 
due to pressxire on the recuiTent laiynigeal iici-vc. It was 
formerly considered that siich symi)t<nns were eleai- evidciu-e 
of a carcinomatoiis change, hut quite dcfinit<.‘ly this is not 
necessarily the case. 

Pathology. — ^From a histological of view these 

encapsulated tumoxirs are divided into (1) fcetal adenoma, 
and (2) adxilt adenoma. Sxich a classification depends 
entirely upon the typo of cell preseixt. Adenomata of the 
thyroid frequently undergo cystic <legen<“ration, an<l in old- 
standing cases calcification may occtir in the walls of the 
tumour, especially in i*etrosternal adenomata. 

Radiology as a help in Diagne^ds. — It has just been ixien- 
tioned that the walls of an adenoma may be c*alcified, in 
which case an excellent radiographic shadow will be east. 
This is particularly valuable in. retrosternal goitres, the 
walls of which are fortxmately ofteix calcified. ExxK'rt 
radiologists can demonstrate cleai’ly the amoxxnt of tiuclieal 
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deformity produ.ced by an adenoma. Such, information is 
interesting and instructive. 

Treatment. — ^Removal of the adenomata should be under- 
taken in all cases. There is a certain justification for a 
preliminary course of iodine therapy, for in a very few cases 
the lump apparently disappears. On the other hand, there 



Fxg. 123. — large adenoma 
of tlie thyroid- 



Fig. 124. — The adenoma 
enucleated. 


are risks — true, they are small — ^in leaving an adenoma 
of the th 3 nroid for even a few months. Riist there is a 
possibility of a malignant change (see p. 180) ; secondly, 
there is the risk of thyrotoxic complications at about the 
age of 40 (see p. 177), and thirdly, there is the danger 
of suffocation. In one of our patients, a girl of 18, a 
preliminary course of medical treatment was desired by 
her parents in order to see if operation could be avoided. 
Fourteen days later she died in the street from a sudden 
haemorrhage into the adenoma. This brings us to the 
important question of what to do in a case of impending 
suffocation from this cause. The treatment must be im- 
mediate. Aspiration of a cyst with a wide-bore needle is 
often effective, but in less favourable circumstances, or 
when such a measure fails, an incision over the swelling, 
dividing the deep cervical fascia and allowing the adenoma 
to bulge into the wound (instead of pressing upon the 
trachea) has proved a life-saving measure. 



Caxcinoxna 

The rule that inetastases «>f a inalignaiit grow^th are 
functionlesH is broken in the ease of seecuidary deposits of 
malignant disease of the- thyroitl, for afU'r extirpation of 
the parejit gland such deix>sits, \\hic*li often occur in bone, 
may and do functioii to an extent adequate for the body’s 
need. 

Three main varieties of earciiioina of the tIx\Toid are 
I’ecognised : 

1. Malignant adenoma (UO per cent.) (fig. 12.~>). 

2. Papilliferous adenocarcinoma. 

3. SchiiTous carcinoma. 



Carcinoma of the th^Toitl usually <*omnumces in pre- 
existing benign adenomata. If for no other reasoti, the 

possibility of a malignant 
change is a clear indietiti<xn 
that simple a<lenomata of 
the thyroid shoxihl be 
enucleate<l at a reasonably 
early stage. As in the case 
of thi* pi'ostatt* glaiul, a few 
ai)i>{irently benign thyrokl 
tumoui’S, wht'n subjectexl 
to nucrosci>pical exaixxina- 
tion, will be foxiiul to be 
already malignant. If upon 
a clinical t'xaminatioti a 
malignajit change is toler- 
ably certaitx, operati<xix 
Fia. 125.— Carcinotua of the tiiyroHl. should still be undertaken, 

providing there are no demonstrable secondai-j’’ deposits. 
All, or as much as possible, of tlu*^ growth is remov<'<l, 
and. as soon as the wound has healed X-ray treatment 
is instituted. As yet, treatment by radium is not satis- 
factory in this region. Except in early cases, the ultimate 
prognosis is poor, but not hopeless, a few quite advanced 



cases sxu-viving many years after a conxbined surgical anti 
X-ray attack upon the growth. 
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IlTlTiAMMATIOljr OB’ THE ThYKOID 

It lias been indioated already th.at inflammations of th.e 
thyroid are nncommon. When a previously normal thyroid 
is affected, the condition is one of thyroiditis, which must be 
distinguished from strumitis, a term denoting inflammation 
in a goitre. 

Acute thyroiditis is sometimes primary, but more often 
secondary to such conditions as tonsillitis and pneumonia. 
Suppuration is rather 
infrequent. Treat- 
ment follows ortho- 
dox lines of local 
inflammation . 

Chronic Thyroiditis. 

— ^Tuberculous, syphi- 
litic, actinomycotic, and 
other chronic inflamma- 
tions have been re- 
ported, There is one 
chronic inflammatory 
lesion peculiar to the 
thyroid which must be 
mentioned : 

Ligneous Thyroidi- 
tis {RiedeVs Disease)^ 

— According to 
Ewing, this is es- 
sentially a granu- 
loma. Riedel himself 
called it “ iron-hard strumitis,” which indicates the clinical 
features of the condition. 

Ajstomauges OB' THE Thyuo GLOSSAL Thact 

Thyroglossal fistula is rarely congenital. It most often 
follows local extirpation or incision of a thyroglossal cyst. 
Long-standing fistulse are inclined to be situated low down 
in the neck, and fig. 126 shows an example present for 
twenty years. The hood of skin with its concavity down- 
wards (due to uneven rates of growth of the neck as a whole 
and the thyroglossal tract) is characteristic. The tract is 



Fio. 126. — A. long-standing thyroglossal 
fistula The semilunar fold is characteristic. 
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lined by colunuiar eintheliiini, discharges nnic-ns, and is the 
seat of recnrreiit attacks of iiillannuatiou. 


Th3nroglossal csrst nla^' Ik* present in anv pai-t of the 


th>Tfoglossal tract (lig. 127). 
beneath the liyoid, and in 
the region of the th;vT.’oid, 
cartilages. Snch a cyst ooen- 
pies the middle line, exeex^t 
in the region of Adam’s ax>pie, 
where the th^Toglossal tract is 
pushed to one side, usually to 
the left. 

ThjToglossal cj’sts are the 
sent of recurrent attacks of 
inflammation, and when in- 
flamed they are mistaken for 
abscesses and incised. This 
is one way in which a thyro- 
glossal fistula arises. 

The treatment of a tiiyro- 
glossal cyst or a tliyrogk)ssal 
fistula is essentially the same. 
Every vestige of the thyrt)- 


riie commoii situations arc 



127. I’osHihlu nitus n 
thyrojjrUissul vy snt ; ( 1 ) Ht*nt‘uth 

thu faramtni u.uuuiii. (2) In the 
llotirof the iiu>uth. {:i) Suprahytml 
(4) HulihyouL (5) On the tliyroid 
eartilaj^is («) At thu h*\«4 of th«* 


glossal tract must be removed right tip to tlu' foramen 
caecum, otherwise a discharging fistula is almost inevitable. 
Because of difficulty in defining the tract in tlu* ri'gion of 
the hyoid bone, a wedge from the centre* of this bone* is 


removed in the course of the elisseetion. Before embarking 
upoir tlie removal of a supposed thyr<iglossal cyst, it is 
well to make sure that thci'c is a thyroi<l gland x>resent iix 
the normal x>osition, for the swelling in que.stion may he an 
ectopic thyroid (see x^. 1(57). 


THK l>.VU.VTHYKOII>S 

These small glands, lm>\vnish reel in colour an<l usuailv four in 
number, control calcium metsibolism. They are normuliy placed 
outside the thyroid capsule, but one or more ol" them nvav Ik.* em- 
bedded in the thyroid gland. Indeed, in 8 per cent, of thvroidecto- 
mies a portion of parathyroid tissue is found in the extirnaU*<l 
material. 
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E23ctirpation. — The fatal result which follows complete removal of 
the thyroid, is largely due to the inevitable concomitant loss of the 
parathyroids. Tetany is the leading symptom, and it is liable to 
follow the loss of two out of the four parathyroids. Tetany, for 
some obscure reason, also sometimes occurs in the new-born 
idiopathically, and more rarely still in adxilts after operation upon 
the stomach and testis. Tetany due to parathyroid loss is rapidly 
fatal unless treated actively. The treatment consists of administer- 
ing parathyroid extract and calcium salts, combined 
with infusion of saline. 

Tumours of the Parathsrroids. — Oeneralised osteitis 
fibrosa is due to hyperparathyroidism. Enucleation 
of the parathyroid tumour, or tumours (fig. 128), 
which are invariably associated with this bone dis- 
ease, results in the arrest of the osseous changes 
(p. 813). The enlarged parathyroid is seldom palpable 
upon a clinical examination, and it can be found only 
by exploration when the whole thyroid has been 
displayed at operation. 

XBCE XEtYIUXJS 

Status Isrmphaticus is a condition in which sudden 
death occurs from an apparently trivial cause. At 
necropsy the thymus and lymphatic glands are found 
to be ehlarged, the former being often six or eight 
times its normal size. This rare condition is con- 
fined to children and young adults. A few years 
ago deaths under anaesthesia were often attributed 
to status lymphaticus. To-day the consensus of 
opinion is that a moderate enlargement of the 
thymus cannot be accepted as sufficient reason for this unfortunate 
occurrence. 

Thymic Asthma. — There are recurrent attacks of laryngeal spasms 
and the larynx is usually under-developed. It occurs in babies and 
young children, and can be looked upon as the clinical manifestation 
of status lymphaticus, which is a post-mortem finding. 

DuSois^s “ abscesses ” sometimes occur in congenital syphilis. 
The thymus becomes vacuolated. The spaces are filled with turbid 
fluid which is not true pus . 

Tumours of the Thymus. — When it enlarges sufficiently to press 
upon the larynx and the great veins, a tumour of the thymus gives 
rise to pressure symptoms. Such a tumour may cause fatal asphyxia. 
The most common thymic neoplasm is a lympho-sarcoma. Innocent 
tumours are very rare. 

Thymic Cysts. Simple cysts of the thymus have been reported 

in the literature. 



Fia. 128 . — 
Oeneral i s e d 
osteitis fibro - 
sa. Tumour 
of right su- 
perior para- 
thyroid body 
(actual size). 
(I>. Hunter.) 


C^HAI>TKR >:n 

THE LARYNX AND FIIAHYXX 

THE LARYNX 

A<n"TK <Ki>KMA i>F THH Cil.t)TTIS 

-3Btiology . — / // //rz w nta tory. 

1, Scalds and corrosives. 

2, Extension of acute iniianiniation, cspeciaily End- 

wig's angina and acute streptot^occ^al tonsillitis. 

Xo n - i njid ni matorf/, 

1. Local dt'opsy (renal or heart failure). 

2. Extension of carcinoma of the tongue. 

a. Pressure on great cervical veins. 

4. After massive doses of potassium iodide <rare). 

o. Angio-nem*otK‘ mdeina. 

The oedema is an exudation into the suhnnieosail tissue^ of 
the riina glotticlis. “'rhe j>atient eomplains of |>ain as 
though he had a foreign body in the throat/’ '’Fhe <edenia 
is lial>le to spread to the ary-epiglottie folds an<l the gut- 
glottic region, and cause urgent clyspnet'a. If laryngoseopie 
examination is possible the entrance to the larynx can he 
seen presenting an appearanc<" not unlike a ec^rvix uti*ri. 
Digital examination will reveal swelling of the parts. In 
obscure and not very iirgent cases, the urine should 
examined for albumen and easts. 

Treatment. — Iiihalation of mc^dieated steam an<l sprii^ying 
with a dilute solution of adrenaline atfor<l relied in early and 
mild cases. When dyspnma is urgent, laryngotomy should 
be performed forthwith. 

Th:e Rex^ief of Ukqext Obstructive DvsextKA 

The two emergency measures to be considered are tracheo- 
tomy and laryngotomy — ^tracheotomy for children, laryngo- 
tomy for adults (fig. 129). 
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Liarsnagotomy. — ^As a temporary measure for relieving 
sudden laryngeal obstruction in adults larjnngotomy is 
unsurpassed. 

Operation . — The patient’s head is extended and held in 
the middle line. A transverse incision is made at the upper 




Fia. 130. — Butlm’s laryngotomy 
tube. 


Cubley’s tracheotomy tube. Outer 
and inner tubes assembled. 


Fig. 129. — Emergency openings into 
the windpipe - 



Pilot for use in introducing tbe tube 
at the operation. 

Fig. 131. 



border of the cricoid cartilage. The orico-thyroid membrane 
is opened and a laryngotomy tube (fig. 130) inserted. 

Tracheotomy. — ^The child should be piimed in a blanket, 
and a small sandbag insinuated between its shoulders. An 
assistant holds the head in a fully extended position. The 
cricoid cartilage is palpated, and exactly in the middle line 
an incision is made from the upper border of the cricoid 
downwards for 1 ^ in The isthmus of the thyroid is divided 
between hsemostats, thereby exposing the trachea. Through 
the second, third, and fourth rings of the trachea, a vertical 
incision is made into the windpipe. The edges of the 
tracheal incision are picked up with dissecting forceps and 
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trimmed, so as to make an oval wimlow through which a 
tracheotomy tube is insei‘te<l. 

Dividing the isthmus of the thyrt>id does away with the 
“ high ” and the “ low ” operations. There is but one 
operation — tracheotomy, applicable to all ciises. 

The. usual indications for tracheotomy are as follows : 

1. Acute inflammation of the larynx, causing \irgent 
dyspnoea. The most notable example in this category is 
diphtheria in children. 

2. Laryngeal stenosis, following inflammations or new- 
growths. 

3. Bilateral abductor paralysis, when the cause, e.g. 
irritation of the recurrent laryngeal nerves, cannot be 
removed. 

4. Foreign bodies in the air passage, wheii facilities for 
peroral laryngoscopy and bronchoscopy ai’e not available. 

5. As a preliminary to certain opt'rations, particularly 
extirpation of the larynx. 

SlinSTlTCTKS KOR TRACHKOTOMY -\NI) I..VttYN'<;OTO.M Y IN CKR'l'.VIN 

CIKCr.MSTANCKS 

(а) Xntubation. — In fever hospitals, where eases of larynge*i.l 
diphtheria are frequently encountered, intubation i.s rightly popular. 
O’Dwyer’s apparatus is generally employed. A small vulcanite 
tube with a shoulder is passed through the mouth and glottis upon a 
special introducer. The tube is so pluee<i tluit the shouhler rests 
against the false vocal cords and the lumen of the tube provides the 
airway. 

(б) Intrar-tracheal Catheterisation. — Kx{>erience gained by intra- 
tracheal ansestlicsia has j>opulari.sed intratracheal catheterisation as 
a method of overcoming dyspntea in certain ejises of tem|)j>rary 
laryngeal obstruction. 

FoREiGisr Bodies in the Air Passages 

Various objects held in the mouth are accidentally in- 
haled ; the accident is particularly prone to occur in 
children and the unconscious. Occasionally the foreign 
body is arrested in the larynx, but in most instances it 
passes down the trachea, and thence into one of the 
bronchi, usually the right. 

Symptoms. — ^The first symptoms are those of laryngeal 
obstruction ; they are usually transient, and very rarely 
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does death from asphyxia result. These symptoms are 
succeeded by those of irritation. There is retrosternal pain, 
persistent cough, and often expectoration of blood-stained 
mucus. Erom time to time paroxysms of dyspnoea, ■with a 
terrifying sensation of impending dissolution, occur. When 
the foreign body becomes impacted in some portion of the 
lower air passages the symptoms largely pass off, but 
inflammation proceeds, and the development of a lung 
abscess is not far distant. 

Treatment. — Radiography will be indispensable in the 
case of foreign bodies opaque to the rays. Immediate 
tracheotomy is the correct treatment in urgent cases ■with 
obstructive symptoms. When possible, direct laryngoscopy 
should be used if the foreign body is arrested in the larynx, 
and by its aid the object can be seized and removed through 
the natural passages. In cases where the foreign body is 
in a bronchus, the ser^vdces of a skilled bronchoscopist should 
be obtained. The bronchoscope can be passed along the 
natural passages (high bronchoscopy), and by means of the 
instrument the foreign body is located and removed. Low 
bronchoscopy, that is, the introduction of a bronchoscope 
through a tracheotomy opening, requires less skill, and 
permits a larger endoscope to be used. 

LARYNGEAX, TUBERCULOSIS 

The larynx is rarely the seat of primary tuberculosis. In the 
majority of cases the primary focus is in the lungs, and the laryngeal 
mucosa becomes infected by the sputum. The mucous membrane 
appears cedematous and semi-translucent. Ulceration follows, and 
in many instances necrosis of the cartilage occurs eventually. The 
prognosis is poor, and the treatment is directed to the primary 
lesion. In rare instances tracheotomy may be called for. 

LARYNGEAL SYPHILIS 

Secondary sjrphilitic manifestations are sometimes noted in the 
larynx. The mucous membrane becomes congested and mucous 
patches form. The voice is husky. Syphilitic laryngitis clears up 
under anti-syphilitic "treatment. 

Tertiary Syphilis. — ^The usual lesion is a gummatous infiltration, 
which attacks the epiglottis, and may implicate all the structures of 
the larynx. Necrosis of cartilage is liable to follow. The patho- 
logical process is arrested by anti-syphilitic treatment, but sub- 
sequent cicatricial contracture is liable to cause laryngeal stenosis. 
For severe contractions permanent tracheotomy is the only remedy. 
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Neoplasms ok the Rarvxx 

Iimocent . — Pa pillomata are tlie coninionest simple tumours 
of the larynx, 'riiese wart-like growths spring from the 
posterior third oi the false or true vocal cords, iisually the 
latter (fig. 132). They are soft and often ])eduneulated, 
and occasionally grow until they nearly fill the larynx. 

The patient complains of hoanseness aiid aijhonia. Later 
dyspnoea is a symptom which is liable to become urgent. 
Laryngeal papillomata are relatively frequent in children. 
They have been known to disapi>ear spontane<nisly. More 



t 

Fia — Fapilk>nuita of th<* vocal Fio. I utxTiisK* cartTxionui 

cords. (Tilley.) of the ltir\ ii\. (Irwin Moore.) 


freqiiently they multiply, an<l tend to recur after rtunoval. 
The diagnosis is made by laiyngoscopic examination. 

I^eatment consists of removing the growths (‘luloseopic*- 
ally with a snare. In i-ecurrent cases thyi-c^tomy is per- 
formed, and the growths ai-e exeisetl with a <liathermy knife. 

Malig nant - — C 'arciuoma of th^ larynx ustially attacks mal(*s 
between 40 ai\d (>0. ('linically it is inipoi*tant to I'ccognise 
two varieties : the intrinsic and the extrinsic. 

I7itrinsic carcinoma arises fi-om the interior of the lainnix, 
usually from the anterior half of one vocal cord (fig. 133). 
The first symptom is hxiskiness. For man>’- months the 
disease remains localised, and, for so long as the growth 
remains confined to the lai’ynx, metastasis is uncommon 
The diagnosis is made by laryngoscopic examination. In 
doubtful cases a portion of the groviih is i-emoveti for 
microscopy. The huskiness is pi’Ogi*essive, and the imticnt 
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can only speak in a low whisper, which, finally gives place 
to aphonia. About this time the growth breaks through 
its cartilaginous confines, and secondary deposits occur in 
the cervical glands and elsewhere. 

Treatment. — the diagnosis can be established in time, 
thyrotomy {syn. laryngo- fissure) and excision of the growth 
is often successful. Later 
in the disease, complete 
laryngectomy has given 
excellent results (fig. 134), 
especially when combined, 
after an interval, with 
dissection of the cervical 
glands of both sides of the 
neck. 

Extrinsic carcinoma is 
relatively more malignant. 

It attacks the epiglottis, 
the ary-epiglottic fold, or 
the posterior surface 
of the cricoid cartilage. 

The voice is “thick.” 

Dysphagia and dyspnoea are early symptoms. The cervical 
glands are affected early ; indeed, it is the secondary 
deposits in the neck which sometimes first call attention 
to the presence of the disease. 

Treatment. — Radical surgery is often impossible. Radium 
is frequently the only course. On the whole the prognosis 
of this form of carcinoma is gloomy. 

Tumours of the naso-pharynx are considered on p. 114. 

Hypebtbophv op the Tonsils 

Hypertrophy of the tonsils is usually associated with 
adenoids. Because in early childhood the lymphatic system 
is in full activity, it is children who are most often affected. 
In the adult the tonsils, together with other lymphoid 
tissue, tend to undergo a process of involution. When 
hypertrophied the whole tonsil is enlarged (fig. 135) and its 
mucous membrane thickened. Crypts can be often seen. 



!Fig. 134. — Patient after complete laryn- 
gectomy. (Jackson and Babcock.) 
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and when ehronieally infeeted. puK and tlehris can he 
expi'essed. In suital)le instances suction of the tonsils 

enables a bacteriological examination to 
he nia<le. 

Clinical Features. — The hypertrophy is 
usually })ilateral. Occasionally the tonsils 
are so enlarge<l that they almost meet in 
the mid<lle line. During early childliood 
they are xisually soft, hut as puberty is 
reache<i they fretpiently become, in- 
dui'atexl, due to recurrent attacks of 
inflammation an<l subsetpient fibrosis. 
The tonsillar lymph gland of the Jugular chain is usually 
palpable, (‘onsiderable tonsillar hyjxertrophy causes the 
patient to snore loudly at uight and to breathe through the 
open mouth, giving that well-known vacant expression. 
Added to this, hearing is inxpaired by the hypertrophied 
adenoids obstriieting the orifice of the Kustachean tubes. 

Treatment. — While indiscriminate e.xtirpation of tonsils 
and adenoids is to bo deprecated, there <*an he no <piostion 
that removal of hypertrojxhied and diseased tonsils and ade- 
noids confers enormous benefits upon the imlividual. In 
children particularly, wlieu this source of I'ecurrent infcidion 
and respiratory obstruction has been removed, the I'liihl's 
genei'al condition iuxproves remarkably. 

Tonsillectomy. — I'he ideal inetluxl of removing the tonsils 
is by complete dissection. The operation is somewhat 
time-consuming. With the licail well extemleil and the 
mouth kept open widely with a 
special gag, such as Davis’s, the tonsil 
is dissected from its be<l an<l blectling 
points are ligatured. 

Tonsils can also be enucleated 
satisfactorily by the guillotine (fig. 

136). This is the most imictical 
method of dealing with a lai’ge 
number of cases, and it has jxroved satisfactory, especially 
in children. Adenoids are usually removed with a curette 




191 


THE LARYNX AND PHARYNX 


(figs. 137 and 138), and often immediately after the tonsils 
have been dealt with. 


"When the tonsils have been removed, with the guillotine consider- 
able haemorrhage occurs. This soon ceases when the pharynx has 
been cleared with swabs upon a holder, and ice- 
cold water, which should always be in readmess, 
is applied to the face. The patient is kept in the 
operating theatre until the bleeding has ceased 
and the air-way is clear. 

After-treatment. — ^Until the patient has re- 
covered consciousness he should be kept with his 


Fig. 138. — 
Curettage of ade- 




Fig. 137. — ^Adenoid curette. 


noid vegetations 


head low and well over to one side. On no account should he be 
permitted to lie on his back or be left unattended. 

Haemorrhage after Tonsillectomy. — ^The main disadvantage of the 
guillotine operation is that occasionally serious renewed haemorrhage 
occurs from the tonsillar bed. In such cases prompt measures are 
necessary. Among the most important of the immediate measures 
are the application of pressure by means of a swab on a holder, or 
preferably by a special tonsillar-bed clamp. When the bleeding 
point cannot be ligated satisfactorily coaptation of the pillars of the 
fauces with sutures will arrest the haemorrhage. The usual methods 
of replenishing the circulation after loss of blood must be invoked. 

PjERiTONSiLbAR Abscess {syn. Qmiirsy) 
Peritonsillar abscess is nearly always an extension of acute 
suppurative tonsillitis. The general symptoms are often 


severe. Locally, in addition to the 
signs of the preceding tonsillitis, 
there is a diffuse swelling of the soft 
palate, most in evidence near the 
superior border of the affected tonsil. 
Early evacuation is the only satis- 
factory treatment. 

A scalpel is prepared by winding 
a strip of strapping around the blade 
so that only 1 cm. of the tip pro- 
jects. An incision is made in the 
position shown in fig. 139, which is 
usually described as midway between 



Fig. 139. — Peritonsil- 
lar abscess showing site 
of incision t 
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the base of the iivwla aiul the thiixl xipper molar tooth. 
IDi’essing forceps are no^v pushed firmly di recti t/ hackirurds. 
As soon as pus is eiieouzitered the foreejx-s are witlely opened 
ami withdrawn. 

PaxaphaxyZLgeal abscess is similar to the al>ove. only the maximal 
swelling is behind the ijo.stcrior faucial pillar, an<l there is little or no 
a'denia of the palate. The abscess is openeti with a really blunt 
instrument, such as a tonfrue tiepressor. Often the aluved finaer will 
sufliee (Watson-Williams). 

R UTRtlPirAHVNUK.Vh A B.S( 'R.S.S 

Two forms exist : 

Acute. — Between, the prevertebral fascia and the phnryn.x. 

Chronic. — Behind the prevertebral fa.seia. 

Acute retropharyngeal abscess is mo.st commonly .seen in 
ehiUlren under the age of 4. It is the result of suppuration 
of the lymphatic glands wliich occupy the space. In 
infants the condition is sometimes vexy aeute, an<l jiocom- 
panied by rigoi’s, convulsions, and vomiting. 1 ^ 1 x 0 neck is 
held ligidly, xxsxuxlly on one skle, and salivxi <lrihhl<‘s from 
the child’s month. Its fectls xii'c x-egxxrgitJitexl, itnd dyspneexx, 
is itn importstnt feature. The posterior wall of the pharynx 
is swollen. This i.s sometimes t>nly visible when the J)a.se of 
the tongue hirs been fii'inly depre.s.setl. A locxxli.setl projec- 
tion ma 3 ' be felt digitixlly. The onl^* condition witli which 
ixcute retrophaiyngeal absce.ss is likel.v to be confused is 
laiyngeal diphthei'ixi. 

A less acute forux is seen in oklei* chilclrcix xxs xx complicxxtion 
of middle-etxr disexise. 

Treatment. — The ana?8thetiKcd child is held xxpsixk^ xlown, 
a pail’ of dressing forceiJs gxiidxnl b_v the finger is thrnst into 
the abscess cavity, the contents xjf which are cvxxcuatx'd before 
the patient is laid prone. 

Chronic retropharycgeal abscess is almost xilwux^vs ixn 
extension of Pott's disease of the cervicixl vertebi'xe (fig. 1 49) . 
When the collection of pxxs is hxrge, in xxdditioix to the retro- 
pharyngeal swelling, thei’e is a fullness behind the stt'rno- 
mastoid on one side. The pxxs is evxxcxiated b^'- xxn incision 
behind the sterno mastoid. The dissection towards the 
retropharjmgeal space is conducted cixrefull^' until the 
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abscess is opened. The 
cavity is then mopped dry 
and the wound closed. 

The treatment of the 
tuberculous process must 
then receive attention. 

Malignant TuMOims 
OF THE Tonsil 

Both carcinoma and 

sarcoma occur in the 

tonsil. The diagnosis in 

many instances is not 

easy. Any unilateral 

enlargement of the tonsil — Chrome retropharangeal 

. . abscess secondary to tuberculous cervical 

occurring in adult life caries. 

should be regarded with 

suspicion. After a Wassermann reaction to exclude syphilis 
a fragment of tissue is removed for histological scrutiny. 

Carcinoma of the tonsil presents features akin to those of 
carcinoma of the tongue or floor of the mouth, and the 
treatment is similar. 

Sarcoma of the tonsil is rare, and has the reputation of 
being very malignant. While this is true if it is allowed 
to grow beyond the peritonsillar bed, the condition is by no 
means hopeless in its early stages. The patient, who, it 
should be noted, is usually between 60 and 60 years of age, 
complains of a lump in the throat, which in the early stages 
is painless. Thick speech is a common symptom, and the 
tonsil appears large and pale. 

Treatment. — If the whole tonsil is removed before the 
peritonsillar capsule has been invaded, the expectation of a 
cure is high. Later the growth spreads, and often forms a 
swelling of the palate, which many times has been mistaken 
for a peritonsillar abscess, and incised. Later still, bleeding, 
dysphagia, and d 3 rspnoea are leading features. The cervical 
glands become palpably involved. The victim is now 
beyond the reach of surgery, or indeed of any curative 
treatment, though radium or Coley’s fluid may be tried. 

14 
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l>I\KKT!('l H M OI-’ THK RllAKVNV 

Congenital lateral diverticulum is roally a liliiul intenial hranolnal 
fistula (i>. 155 ) opening into tlic fossa of Hoscmmillor. <)<*fasion- 
allv such a fistula fx'foines firfatly «listtMi<k‘<l and f<>o<l lodges within 
it.* 

Pharyngeal pouch (•'>7/^'- Pulsion <livcrti<'nluni ; pressure 
divertifuhnn ; <esophageal poueh). The last syntmyni is 
ineorreet, for the tlivcrtieiihini enniinenees in the posterior 
wall of the ])harynx I ein. abt>ve the <*onnneneeinent of the 
oesojihagus. At this point is situatetl tlu‘ pharyngeal <liinple 



(fig. 14-1). After middle life, hehincl this dimple, some 
separation of the nmseulature of the' inferior eonstrietor 
(Killian’s dehiseenee) is apt to oeeiir, and the mueous 
mennbrane tends to hemniate when a bolus of foot! is 
swallowed. So eoiniuem-es a jtharyngeal potu-h. As time 
goes on the sae be'eomt's larger and fills with footl at 
every meal, l^nahlc to t'xpand posteriorly lieeause of 
the resistance' of the spinal column, the p<>u<*h turns 
outwanls, usually to the' left, and obtrudes 
itself into the siele wall t)Fthe% neck. In about 
one-thii'd of cases the pharynge'ul pouch is 
large enough tt) form a vi-siblt* swelling. St»me- 
times the pouch can be st^en to enlarge* when 
the patient drinks water. The condition 
occui*s principally in elderly men whosci main 
complaint is elysphagia, for w'hen the sac be- 
comes full its k)wer part presses ujion tlie 
a'sophagus (fig. 142). Regurgitation of un- 
digested food often occxirs. An iiaitable cough 
and gurgling noise in the neck may also be 



PU!. 142.- 
Showing how 
a pharyngeal 
divert Kailiiin 
causes tl.VH- 
phagia. 
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symptoms. Some intelligent patients acquire a knack of 
overcoming their disability. It is recorded that Lord JefErey, 
a Scottish nobleman, was in the habit of emptying his pouch 
with a large silver spoon after every meal. Other sufferers 
have found that they can swallow their food better if the 
pouch is full, and accordingly take porridge as a first course. 
Notwithstanding these ingenious devices eventually there is 
progressive loss of weight, due to semi-starvation, and 
cachexia is sometimes extreme. 

The patient should be investigated by X-ray examination 
after the ingestion of a barium meal. Quite often the fundus 
of the pouch will be seen invading the mediastinum. 

Treatment. — ^Whatever the age and condition of the 
patient, operation should be undertaken, for progressive 
symptoms are inevitable. The preoperative treatment 
should be directed to washing out the sac, which can be 
accomplished by encouraging the patient to drink water at 
frequent intervals. The operation should be conducted 



It'ia. 143. — ^First stage completed of an 
operation for removal of a ph.aryn.geal 
divert! cLilum , 



Fig 144. — Pharyngeal 
diverticulvim viewed from 
the posterior aspect. 


imder local anaesthesia, and what is exceedingly important, 
it should be performed in two stages. 

At the first stage a longitudinal incision is made in front of the 
sternomastoid over the lower front of the neck, and the pouch is 
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freed and its fninltis is to the snrfVu*t’‘. The wall ol* the 

sac is stitelie<l eareiiiliy to tlie iiiuseles in sneh a wtiy that its 
openino into the pluir\nx iiu*lines tiownwurtis ratlier than upwards. 
The skin is then closed about the niiopene<l sae. If the patient is 
starving, at the end of the operation, when the woiin<i has been <iiily 
protected, a eatheter ina\ he sewn into the protruding fiiiuhis of thV 
sae. The eye t)f the c^atheter shotiki he well <lo\vn t!ie <es<>pha^’ns, 
and nourishment i '* <iiven hy this route. 

Tile sceon<l sta^t* is iimiertaken about fourteen days later. Tlie 
poueh is cut off level with the skin. The imi<*osu is <iisse<‘te<i up for 
a short distance an<l the woumi ek>sed in two layers. 

Perforiiiod in thisway.tho operation is highly satisfactory 
and even a life-saving jiroeeclnre. Tlu^ dreaded eoniplication 
of inediastinitis, formerly the bngl>eax' of removal of an 
oesophageal jioncii, hits been bamished by the two-stage 
method. Protectivt^ atlhesions ar<‘ ftirmed before* the* poueh. 
the* intendor of which is atlways grossly inft*et<*eh opened. 



CHAPTER XIII 
THE CESOPHAGUS 

As measured, from the incisor teeth in the average adu.lt : 

At 7 inches — the pharynx ends and the oesophagus 
commences. 

At 11 inches — ^the oesophagus is crossed by the left 
bronchus. 

At 17 inches — ^the cardiac orifice is situated and the 
oesophagus ends. 

These figures, 7, 11, and 17, are of great importance in the 
surgery of the oesophagus. They represent the situations of 
anatomical narrowing, and consequently the points where 
ingested foreign bodies are likely to be arrested, and where 
difficulty may be experienced during the passage of instru- 
ments. Furthermore, these points are the seats of election 
for malignant disease, the commonest affection of the 
oesophagus . 

IlTVESTiaATIOlSr THE DISEASES OF THE OSSOEHAOXIS 

The oesophagus is very inaccessible, and as a consequence 
clinical methods of examination are of little avail. 

Until the twentieth, century one of the chief methods of examining 
this organ was by inserting bougies blindly down the gullet- 
Aneurisms were frequent in those days, and it happened occasionally 
that an aortic aneurism escaped detection until a bougie was passed. 
The terrifying haemorrhagic cascade through the victim’s mouth 
clarified the diagnosis, but brought “ blind ” oesophageal instru- 
mentation into disrepute. Another, and probably more frequent, 
accident of this nature, is perforation of the oesophageal wall in the 
neighbourhood of a carcinomatous stricture. VVe have seen fatal 
eases of mediastinitis from that cause. 

Barium meal and X-rays are of great value in detecting an 
oesophageal stricture. An X-ray examination in the case 
of an ingested foreign body is authoritative and absolute, 
providing that the foreign body is opaque to the rays. 
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QBsophagi^SCOpy. — Sir -Jtjhn BIiMid-Suttoii was wont to 
remark that it required the instiiK-ts of a swoni-swallower 

eoml?ined with the eye 
of a hawk to use suc- 
eessfully the ceso{)ha- 
goseoi>e. The instru- 
ment Jias ht‘en improved, 
HJid instructions for its 
\ise have l>een so clearly 
laid <Iown by that prince 
of <es<» ph a^oscopists, 
(’hevalier .Jackson, that 
there is now no especial 
diftieulty in learning; to 
use the instrument. 

.\n essential point in 
«x's«>i>lm#ios<‘ 0 |>y is to ntlopt 
•la<*kson's position for the 
examination (fifl- 1 t.>). Tlie 
head of tl»e table is let 
<lown <-oinpletely, an<l the 
patient's hea<l and neck 
are supported by a seated 
assistant. Dnrinjr tiie pas- 
sage of the instrument tlie assistant kwps the head well ilextsl, and 
only w'hen the <»‘sophagoseo|>e is witliin the thoraeie portion of 
the organ is the head lowereii. The in.stnniient is passed entir<*ly 
under vision ami on<‘e its beak has pass<><l the erieoid it ean lie 
moved tlown the <i'sophagus with comparative eu.se. 

(EsoPHAOKAI. { )BSTRl’<TION 

The causes of lesophageal obstruction cun he classiHetl 
as follows : 

EIxtriasic. 

1. Aneurism of the aorta. 

2. Mediastinal tumours. 

3. Enlarged me<ii»istinal glands. 

4. Mediastinal ab.scess. 

Intrinsic. 

1. Foreign bodies (acute obstruction). 

2. Carcinoma. 

3. Cardiospasm. 



Fits, 14o. ChoNrtlH'r tJacksoii'n 
tioii for o*s<>phaRf>sfopy, 'Tht* houti of 
the patient is aiipportecl eJitiiT^ly by tlie 
haiHiH of the nented imsmtant. 
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4. Cicatricial contracture — corrosive burns, syphilitic, 

tuberculous. 

5. Congenital stricture. 

Acute CEsophaqbal OBSTEucTioisr 

Foreign Bodies in the OBsophagus. — ^All manner of foreign 
bodies have been swallowed and arrested in the oesophagus. 
Coins, sets of false teeth, and pins head the list of these 
miscellaneous articles. With the possible exception of a 
coin in the upper oesophagus, the intruder should be 
extracted by forceps introduced through an oesophagoscope 
(fig. 146). In all cases an X-ray is essential, and the 
patient should be screened immediately before oesophago- 
scopy is attempted, otherwise "the position of an opaq^ue 
foreign body cannot be guaranteed. 



The coin-catcher (fig. 147), if used, with discretion, and under the 
vision afforded by a fluorescent screen, is not a dangerous instrument 
Coins in the pharynx and upper end of the oesophagus, especially in 
children, can be extracted safely and easily by its agency. 


SCAUE. 5 

Fig. 147. — eom-catclier. 

Oheoitic (Esophageal Obstkuotiok 

Oarcmoma of the CEsophagus. — Carcinoma of the oeso- 
phagus is a common condition, one out of twenty of all 
cases of cancer being situated in this organ (Clayton). There 
is no known predisposing cause, and the condition is almost 
inevitably fatal. 
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Pathology . — <>f t/tr Oroirth ' 

Opposite the crieohi (7 in. from the front teeth) . . . ly’o 

Opposite the hifureation of the traehea (11 in. from the front 

teetii) • . . • • ■ . • •t****^ 

At the eaniiae orifiee (17 in. from the frmit teetii) . . Oo",, 

(.\. I.. .\hel.) 

M(trro,'«'<>pi<‘<tlltf three typis can hi- reeojiiniseil : 

1. An annular eonstrietion. 

2, A jiapilliferoii.s mass (tig. 14S). 
li. A eareinninatous iileer. 

The fiivst variety is usually fouiul at tin* earilia. 

M icro.'ica picul J if , when derived from the mue<‘sa of the 
upper two-thirds of the organ, the growth is stpiamous-eelletl, 
while in the lower tliirtl it is ofttm <»f th<‘ eolummir type. 

The di.sease, whieh remains virtually <*onfiiual to the 
msophagns and its immetliate taivirons, kills tlu' patient in 

out' of the following 
ways : 

1. Starvation. 

2 . P 11 e u m o n i a 

from perforation into 
t lu* air passage's. An 
aetiuired traeheo- 
o‘so]>hag(*al ii.stula. is 
eiuumon in this 
disease (Bin n d - 
Sutton) 

2. .M eeliast in i t i s 
from an extension 
of peri-<i‘sophag(‘al 
suppuration. 

4. Kro.sion of the 
aorta {very rare*). 

At nccrop.sy one often marvels at the eomparativt* absence 
of metastatic deposits. 

Clinical Features. — Men hetwe^en 4a and 70 a.r<‘ the usual 
victims. The disease is distinctly rare in women ; when 
it occurs it is usually situated at the* eomme‘ne*e*me*nt of the* 
organ. The first symjiteim is a feeling of " we ight,” “ hea vi- 



Kui. 14s. C*arpiiu»iiui of tlit» n*Nojihamis, 
papilliforoiis typo, as vu‘\\(*tl an 

phagiosoo |>f ‘ . 
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ness,” or oppression behind the sternum. If this could be 
appreciated by the profession, some cases of oesophageal 
carcinoma might be diagnosed early enough for a hopeful 
issue. Later, the leading symptom is dysphagia. In 
surgical out-patient practice the patient usually presents 
himself when he can no longer swallow milk puddings and 
such-like semi-solids ; by this time the disease is far 
advanced. Regurgitation of food (oesophageal pseudo - 
vomiting) is also a common symptom. The regurgitated 
material is alkaline, mixed with mucus and saliva, and 
possibly streaked with blood. Pain is conspicuous by its 
absence until complications have arisen. 

Diagnosis. — ^In this instance clinical methods of examina- 
tion are peculiarly impotent. Early cases can be diagnosed 



Fig. 150. — Radiograph of a case of 
Fig. 149. — Radiograph show- carcinomatous tracheo - oesophageal 

mg obstructive carcinoma of fistula. The growth has eroded the 
the oesophagus. trachea and the barium has filled a 

bronchial tree. 

with certainty only by oesophagosoopy. When the disease 
is more advanced stenosis can be demonstrated by X-rays 
after a barium meal has been swallowed (fig. 150 ). 

Treatment. — Palliative treatment — ^to avert’ starvation : 



202 A SHORT PRACTICE OF SUHCJEHV 

1. Gastrostomy . — To be of value gastrostomy should !)e perfoi-ineti 
before the patient is actually commencing to starve. 

2. Dilatatioji of the Stricture . — ^Dilatation with l>ougi<‘s under 
vision with the oesophagoscope serves its purpose. 

3. Intubation . — A SymomPs tube (fig. lot) can he insert e<i. The 
expanded end of this sliort gum-elastic oesophageal <*at!ieter tciuis 



Fig, 1 5 1 . — Symontl’s i uhe 

to prevent it slipping past the growtii. The tube can be worn for 
months, and its lumen allows well-mast ieiite<i soft fotxl to pass 
through it. Occasional removal for cleansing is advisable. In 
modern practice the tube is inserted through an <cso}>hagos<*ope, aiui 
the attached silk thread need not l)e \vorn. 

Souttar^s tube (fig. 152) is a modification of the foregoing. It 
consists of a tube of coiled German silver wire. As tlie illustration 

depicts, it has a flange, and its con- 
tour is irreguhir, w!ii<di helps to 
prevent it becoming <iisplace<i, 
I>JevertheIe‘Ss, in a fair proportion 
of oases, the tube <lo<‘s drop into 
the stomach. Its extreme fh^xi- 
bility renders its passage through 
the alimentary canal uneventful. 

4. JRadium — It is doubtful if radium has eure<i any ciise of 



Fig. 152. — Sout tar’s tube. 


Fig. 153 — Show- 
ing a method of 
api^lying radium to 
an oesophageal car- 
cinoma. ( A f ter 
Guisez.) 

Inset . — The 
radium in an oeso- 
phageal catheter. 



oesophageal carcinoma, but it has certainly brtiught ;il>out ri‘gn*ssion 
of the growth, and it is a method which should be tried. Of st*vtu"iil 
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metJiods of applying the radium the one shown in lig. 153 is self- 
explanatory, and the most generally applicable. 

5. Deep X-rays . — Some success has been reported recently follow- 
ing the application of deep X-rays, but permanent cures are as yet 
11 npro ven. 

6. Diathermy has been used ; and especially in the papilliferous 
type of growth, it is a good form of treatment. It is not without 
danger, for the growth may be perforated. Secondary haemorrhage 
is a possible complication. 

Radical Treatment . — On theoretical grounds, removal of that 
portion of oesophagus containing the growth should be a practicable 
undertaking, for the neoplasm is essentially circumscribed. If the 
diagnosis could be established earlier, no doubt surgical enterprise 
would be rewarded. The operation is seldom undertaken, and cases 
of successful partial oesophageetomy are uncommon. Torek’s 
patient was alive and well in New York twelve years after a 
carcinoma in the mid -oesophagus had been excised, and a few similar 
eases (e.g. Grey Turner’s case, 1933) serve as beacon-lights to the 
surgery of the future. 

SPASMODIC STRICTURE OF THE OESOPHAOUS {syU. GLOBUS HYSTERICUS) 

Paroxysmally the circular fibres of some part of the gullet pass 
into spasm. The condition is essentially intermittent — comes on 
suddenly, passes off abruptly, only to return. Regurgitation of food 
may occur. The condition is seen particularly in young, hysterical 
women, but as hysteria is far less common than formerly, spasmodic 
stricture is hardly ever seen. CEsophagoscopy is the only method 
of verifying that this is no organic stricture. 

We have seen spasmodic stricture of the cardia associated with 
carcinoma of the stomach, and other observers have noted this 
occurrence. This, of course, is a condition quite apart. 

Cardiospasm { syn . Achalasia of the Cardia) 

Definition. — ^A condition of dilatation and hypertrophy 
of the oesophagus where, on post-mortem examination, no 
obstruction can be found distal to the dilatation (Walton). 

Pathology. — The oesophagus is greatly dilated and hyper- 
trophied, It is also lengthened. When slit longitudinally 
its flask-shaped contour is clearly shown (fig. 154). The 
circumference of the distal portion sometimes measures up 
to 7 in. As a rule there is no trace of hypertrophy of the 
cardiac sphincter. 

.etiology. — ^The normal neuro-muscular mechanism of the cardiac 
sphincter is upset. Adrian Stokes, as a result of histological 
investigations, states that in cases of cardiospasm the whole of 
Auerbach’s plexus in the neighbourhood of the cardiac sphincter is 
destroyed and replaced by fibrous tissue . 

Clinical Features. — ^It is important to emphasise that 
cardiospasm is not a disease of young women, for it is so 
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often confused with hysterical spasmodic strictiiiv. 
spasm is usually found 


in men 
I’he 



< Wdio- 
of age, 
one of 
several 


about oO years 
general history is 
dysphagia, but there* art* 
special features. 

The onset is very gradual, an<l the 
patient sometimes only seeks relief 
after the syn^ptoius have been present 
for many years. Curiously, not a few 
sufferers complain that tlsc dyspha^ria 
is more markeci after takin^i; fluhls. 
There is a painful type of eardiospasin 
which simulates a gastric lesion, and 
a more common painless type which 
resembles careimana of the <x*soj>liu< 5 us. 
In both vomiting is a f<*ature ; it can 
hardly be designate<i as rc^gurgitation, 
for the immense cesophtigiis will hohl n 
whole meal. Mucus anti froth are 
brought up in considerable <piantitics. 
In advanced cases imieh reliance 

should not be placed upon tlic reaction 
of the ejected material, for dc<*ompose<l 
food may give an acid reaction. 

As a result of the obstruction 
the patient fails to <d>tain suffi- 
cient nourishment, and if un- 
relieved death from starvatitux is 
a possible tcrniination, 

Investigation. — T he* X - r a y 
appearance is chnractt*ristit* (hg. 
155). The enormous dilatation of the cesophagus is seen 
in no other condition. 

CEsophagOSCOpy. — Once the instrument has passed the cTi<*c>i<l it 
appears to enter a gaping cave partially lilled with <lirt;s' water, 
which laps to and fro with respiratory movement. When the fhn<i 
has been aspirated the cardiac orifice is located witli diUic^ulty, 
owing to its contracted state. 

Treatment. — Dilatation of the sphincter can be* under- 
taken by rubber tubes loaded with mercury. 

The tubes vary in size from gauge 28 to 34, ami eaeli contains 
1 lb. 5 oz. of Hg. It is best to pass the mercury -loaded tube under 
the X-ray screen on the first occasion. A mark should be made tni 
the bougie at the level of the teeth, when its lower 2 in. iirc in the 
stomach. Successively longer tubes are passed, ami the patK*nt 


FiCr. 154- — Cardiospasm. 
Xeeropsy specimen, showing 
the typical flask-shaped dila- 
tation (after Irwin Moore). 
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learns to pass this himself before meals* After a varying period he 
can dispense with the bougie. This treatment has been successfully 
employed in a number of cases. 

]\l%kuli€z's Operation ^ — In cases where the weighted rubber tubes 
fail, operative measures are to be recommended, and the results are 
permanently gratifying. With the patient in the semi-Trendelen- 
burg position, laparotomy is performed. After the area has been 
meticulously packed off, the 
stomach is opened, and very slowly 
the cardia is stretched, first one 
finger then a second and a third 
are inserted. No force must be 
used, otherwise the card a may be 
split. The end of an oesophageal 
tube passed by the anaesthetist is 
drawn into the stomach, which 
is closed. There is rarely any 
further difficulty with swallowing, 
but the dilatation of the oeso- 
phagus remains through life. 

SIMPLE STRICTURE OF THE 
CESOPHAGUS 

Simple stricture of the oesopha- 
gus is comparatively rare. A few 
cases are congenital in origin. Most 
are due to cicatricial contracture 
following corrosive burns, but in 
the absence of such a history 
syphilis must be excluded. The 
diagnosis is established by X-ray Fig. 155.- ^X-ray in a case of 
examination and oesophagoscopy. cardiospasm. The enormous 
The treatment consists of regular dilatation of the oesophagus is 
dilatation with bougies under characteristic. (A. J. Walton.) 
vision through an oesophagoscope. 

When the stricture has a very small lumen a special guide, to the end 
of which a larger bougie is attached by a screw, is passed. By these 
means nearly all simple strictures can be kept patent, and various 
operative measures which have been described are hardly ever 
necessary - 

CONGENITAL ABNORMALITIES OF THE OESOPHAGUS 

1 . Total absence. 

2. CEsophageo -tracheal fistula. 

3. Congenital stricture. 

A complete congenital membranous stricture has been treated 
successfully by division of the membrane through an oesophagoscope 
(Abel). The condition, which is very rare, is sometimes associated 
with congenital pyloric stenosis, 

INJURIES OF THE CESOPHAGUS 

Injuries of the oesophagus are also uncommon. Rupture of the 
organ has occurred during the passage of instruments and from 
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swallowing sharp -pointed objects. The great danger Ls the develoj)- 
ment of mediastinitis, which is frequent and often fatal. 

<EsOPHAGJBAL DiVKRTIOrLrM 

CEsopliageal diverticula are usually classific d as ; 

Pressure diverticulum. 

Traction divei’ticulum. 

Pressure diverticulum, occurs through Kil- 
lian's dehiscence, and we consider that it is 
a diverticula, and have accordingly 

dealt with them on p. 194. 

Traction diverticulum is of pathological in- 
terest only. It usually occurs from cicatrisa- 
tion around a para-oesophageal tnlierculous 
gland (fig. 166). The diverticulum passes up- 
wards. Food does not enter its open mouth, 
consequently it gives rise to no symptoms. 

CEsophageal. Varices 

The lower end of the oesophagus is one of the* prinonpal 
regions where the portal and systemic venou.s systems 
anastomose. Dilatation of these anastomotic odmnnels 
occur in portal obstmetion, notably ho^patic cirrhosis. The 
engorged veins are liable to burst, and the copioius vomiting 
of blood which results must be distinguished fi*(>m otbei* 
forms of bsematemesis. 

Bleeding from oesophageal varices tends to cease spon- 
taneously. We have seen a fatal hsemorrhage from these 
engorged veins in a case of Banti’s disease (p. 241). 
Similar cases have been reported. 

SIMPUa TUMOURS OF THE CESOFHAOUS 

Simple tumours of the oesophagus are exceedingly rare and 
unimportant. Polypi need mentioning. They are often solitary, 
and occur in* the upper end of the organ. Diathermy excision 
through an oesophagoscope is a satisfactory method of treatment 

PARALYSIS OF THE OESOPHAGUS 

The passage of food along the gullet is dependent entirely 
upon involuntary muscular peristalsis. When the neuro-muscular 
mechanism of deglutition is paralysed, as occurs occasionally, 
notably as a complication of diphtheria, ingested material is re- 
gurgitated. In established cases the difficulty has to he overcome 
by feeding through a stomach tube. 




CHAPTER XIV 

THE STOMACH AND DUODENUM 


Pylohic Stenosis oe Infants {syn, CoNaENiTAL 
Pyloric Stenosis) 

The aetiology is quite unknown, Xhe popular explanation is that 
the condition arises from an inco-ordination of the neuro -muscular 
mechanism of the stomach, or that there is achalasia (meaning that 
there is a primary failure of the sphincter to relax), but such state- 
ments leave us unenlightened. 

Pathiology. — The muscle coats of the stomach are hyper- 
trophied, especially the circular fibres in the region of the 
pylorus. This hypertrophy terminates abruptly at the 


Fig. 157. — Pyloric 
stenosis of infants 
Longitudinal and 
transverse sections 
of the stomach to 
show the enormous 
muscular hyper- 
trophy. Note the 
abrupt termina- 
tion. 



pylorus, the duodenum being normal. The pylorus, when 
observed from the duodenal side, has the appearance of a 
cervix uteri (fig. 157). The mucosa in the pyloric antrum 
is thrown into many folds ; on transverse section two main 
longitudinal folds can often be made out. At necropsy the 
stomach shows mucous catarrh and petechial haemorrhages, 
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wliicli are no doubt secondary to the stcXsis and voinitiug. 
The muscular hypta-trophy persists after symj>toins have 
been cured by Rainmstedt's operatit>n- 

Clinieal Features. — The infant, who in so ])er etnit. of 
cases is a male and often the first-bc>rn, shows no tt'udeney 
to vomit until it is three or four weeks of (uje. The vomits are 
large, and evidently eonsist of more than the last feed. 
Within two or three days the vomiting becomes })rojeetile. 
Constipation and loss of . 

weight naturally follow, 
and it is not long before 
the infant begins to look 
shrivelled. On abdominal 
examination visible peri- 
stalsis can be seen (fig. 

158), and there is a palp- 
able tumour (the thickened 
pylorus) in the right hypo- 
chondrium. 

Treatment. — Ramm- 
stedt’s operation has 
proved to be a notable 
advance. Formerly, under 
medical treatment, about 80 per cent, of eases died. At 
the present time nearly 70 per cent, of infants sidijeeted to 
operation recover. The recoveiy I'ate is likel,\' to be still 
higher when the benefits of eai-ly optu'ation ai'e be^tten* 
appreciated. 



Fig. 


1 5S, — Visiblt^ pt'i’istalsis. 
stoitosis in an iiiftuit. 


Inru* 


Rammstedf's Operation. — Prelimhiary preparation, — 'Vhv stomach 
is washed out several times, finally one hour before optuTitiou. 
Subcutaneous infusion of 5 per cent, glucose should be ni\H‘n. The 
infant’s body is encased in wool, the upper alxlonien alone bein^v 
accessible. 

Operation , — Local anaesthesia supplemented hy/or ^as and oKy^jen 
are the only anaesthetics recommended. The abdomen is opened 
by a right paramedian incision. Ai\ anterior incision is nuule into 
the hypertrophied muscle (fig. 159), and separation of the musele 
coat is completed with Koclier’s dissector until the mucous mem- 
brane appears white and glistening in the bottom of the woumi- 
Great care is taken not to penetrate the mucosa, an accident which 
is liable to occur at the duodenal “■ fornix ” (see fig. 157). 
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ter -treatment. 

— Further glucose 
infusions, and in 
desperate cases 
blood transfusion, 
should be given. 

Tbe feeds must 
be very small and 
vrell-diluted, not 
more than 
being given at a 
time. The most 
troublesome and 
the most fatal 
post -operative 
complication is 
persistent diar- 
rhoea, which is 
minimised by thorough preparation and very careful after-feeding. 

CONTGENIT^n OCCnXJSION or THE nXJOnENUM 
There is a septum, usually complete, across the duodenum. This 
occurs at the point of fusion of the fore and mid-gut, and conse- 
quently lies in the neighbourhood of 
the ampulla of Vater. The infant 
vomits from birth^ and daily rapidly 
loses weight, liaparotomy should be 
undertaken without delay. Gastro- 
jejunostomy is theoretically the correct 
treatment, but it is a formidable pro- 
cedure in an attenuated infant. Per- 
foration of the septum in the manner 
illustrated (fig- 160 ) would probably 
prove effectual. 

EOREiGisr noniES in the stomach 
A variety of ingested foreign bodies 
reach the stomach. Fortunately, for the most part they are opaque 
to X-rays. Sharply pointed or large objects are best removed 
promptly by gastrotomy . Rounded, smaller foreign bodies may be 
left to pass along the natural passages. Suitable doses of “ Nor- 
macol*’ form a gelatinous pabulum, in which the article becomes 
embedded during its transit along the alimentary tract. That the 
journey is being accomplished can be verified by periodic examina- 
tions under the fluorescent screen. 

Hair-ball of the stomach is accorded a prominent place among 
museum exhibits. The condition has always been rare, and now 
that most women wear their hair shorter than formerly, gastric 
hair-ball is exceptional, even among the feeble-minded. 

The treatment is removal of the mass by gastrotomy. 

Acute Dilatationt of the Stomach 
Acute dilatation of the stomach is not common. It 
occurs unexpectedly, sometimes after gastric operations, 
15 
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and at other times after a shock, as might be occasioned 
with a fractured femur. Occasionally the condition arises 
idiopat hically . 

ZBtiology. — The stomach suddenly loses its tone, and its 
musculature becomes paralysed. It is thought by some that 
the third part of the duodenum becomes compi-cssed and 
obstructed by the superior mesenteric vessels, but such an 
explanation is not satisfjdng. 

Clinical Features. — The symptoms, which come on with 
dramatic suddenness, are those of profound shock accom- 
panied by enormous, effortless vomits. In a well-established 
case gallons of fluid like dirty water are brought up. It is 
not always easy to make out the dilated stomach by per- 
cussion and palpation, for' the greater curvature, often 
extends into the pelvis. 

Treatment. — Prompt action is imperative. The patient 
should be rolled over on to his face, a pillow placed under the 
pelvis, and the foot of the bed raised on blocks. The cori*cct 
position is illustrated in fig. 1(51. Large quantities of saline 

are then administered 
rcctally or sxibcutan- 
eoTisly. As soon as a 
stomach tube can be 
passed (a small 
stomach tube is all 
that is necessary), the 
contents of the organ 
are evacuated by 
aspiration. The tube 
should be left in, situ 
and aspiration re- 
peated at regular in- 
tervals. A dose of pituitrin is of value in the early stages, 
and as the pulse improves the patient may have morpliia. 
The prone position should be maintained for many hours 
after the crisis has apparently passed. 

GASTRIC TETANV 

Grsstiic tetany sometimes complicates chronic dilatation of the 
stomach, and it has been observed on rare occasions after gastric 



stomach. The position to be adopted at the 
earliest possible moment. 
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operations. The spasms are usually confined to the extremities, 
and attacks are accompanied by dyspnoea and cyanosis. If the 
stomach is dilated it should be emptied by a stomach tube. Sub- 
cutaneous saline is administered. The exhibition of parathyroid 
extract and calcium salts is also believed to be beneficial. 

Gastric Lavage 

In nearly all cases in surgical practice where washing out the 
stomach is imperative the contents of the organ are watery, 
and consequently they can be aspirated through a tube of 



Fia. 162. — Aspirating the stomaeli. 


small calibre. This is far more humane and efficient than 
employing the usual stomach tube. The patient is instructed 


t 


Fia. 164. — Me- 
chanism of con- 
tinned gastric 
aspiration. (In- 
set, Jutte’s tube.) 

tube (fig. 164), 


small 

tube. If Fia. 163. — Ryle’s small stomach 
he experi- tube, 

enoes difficulty in so doing the back of 
his pharynx is cocainised. Once the 
stomach tube is in place the contents of 
the stomach are aspirated (fig. 162), and 
the interior of the organ can be irrigated 
by way of the tube. 

Continuous drainage of the stomach 
can be performed by using a Jutte’s 
which is introduced through the nose and 
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hield by strapping to the check with adhesive plaster. The 
free end of the tnbe is connected to some form of suction 
apparatus. With this tube in place the patient is able to 
drink copiously without vomiting. 

GASTRIC ULCER 

Gastric ulcers are of two disthict varieties, acute and 
chronic. Chronic ulcers are the more common. 

Acute Gasteio Ulcee. 

Pathology. — ^There are multiple small ulcers involving the 
mucosa only and barely visible to the naked eye. Often it 
requires the microscope to confirm their presence (fig. 1G5). 

They are circular, 
with sharply cut 
edges, and situated 
anywhere in the 
stomach, but are 
inclined to be in 
the fnndns. 

Two clinical 
varieties of acute 
gastric ulcei's exist : 

(a) As a Special 
Disease of Yontig 
Women {syn. Gas- 
trostaxis, Gas- 
tralgia). — ^While 
not as fi-equent 
as it was twenty 
years ago, acute 
gastric ulcei'ation 
of young women presents a typical clinical pictui'e. There 
is a histoiry of weeks or months of constant dyspepsia. 
Pain comes on shortly after food, and is localised in the 
epigastrium. Vomiting is frequent, and affords no relief. 
Hsematemesis is a regular accompaniment and the most 
dangerous symptom. The appetite is poor. The patient 
is pale, thin, and often presents signs of visceroptosis. 



Fia. 165. — Microscopical appearance of a 
section through an acute gastric ulcer. ITote* 
— Only the mucous membrane is involved. 
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Treatment is medical. Blood transfusion may be required 
for bsematemesis. As improvement sets in attention must 
be directed to the elimination of infected foci, particularly 
of dental origin. 

(6) As a Complication of Disease elsewhere . — This type of acute 
ulceration occurs in either sex and at any age. Any severe pyogenic 
infection, located even far distant from the stomach, for mstance, 
an infected compoTind fracture, on rare occasions is complicated 
by acute gastric ulceration. By far the commonest focus is purulent 
appendicitis. Severe and sometimes fatal haematemesis is the lead- 
ing, if not the only, symptom. We have seen at necropsy an 
adult male subject who died of haematemesis with no demonstrable 
macroscopic lesion in the stomach or duodenum. In this instance 
the appendix was full of pus . 

Treatment. — The immediate treatment is blood trans- 
fusion. Wben possible the infective focus should be 
removed. 

Chrokic Gtastric Ulcer 

.Sitiology. — ^The cause is usually regarded as an infective 
focus, possibly associated with thrombosis in the gastric 
wall, the devitalised area being digested by the gastric juice. 

Pathology. — ^The ulcer-bearing area is shown in fig. 166. 
The ulcer is frequently situated towards the pylorus or near 

the lesser curve. 

Outside this area 
ulcers are compara- 
tively rare. A chronic 
gastric ulcer invades 
the muscular coats 

Eia. 166 . — The of the stomach (fig. 

ulcer-bearing area of which it tends 

tlie stomacn and. ^ ^ ^ ^ 

duodenum. to penetrate. It 

varies in size, but 
usually admits the tip of one finger only 
(fig. 167). On the lesser curvature, 
ulcers tend to spread from the posterior surface to the 
anterior surface, giving rise to what is known as the “ saddle- 
back ” ulcer. 

Pathology of the Living. — When viewed at operation that 
part of the stomach containing a chronic gastric ulcer differs 




Fig. 167. — A 
cliromc gastric nicer 
seen from within. 
(By permission, of 
Petrolagar Labora- 
tories, Ltd..) 
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greatly from what is seen at necropsy. Induration, often 
extensive, surrounds the ulcer. When rubbed gently, the 
peritoneum ovei'lying the ulcer becomes speckled as though 
sprinkled with cayenne, a characteristic plienomenon 
due to minute petechial hsemori-hages (fig. Kht). Delicate 
vascular adhesions, salmon pink and fluffy in appearance, 
can often be obseiwed in the immediate neighbourhood 
of the peritoneal aspect of the ulcer. 



Fig. 168. — Portion of a stomach 
containing a large ulcer removed from 
a woman of 35, the wife of a bargee. 
Five years later the patient was in 
perfect health, following her vocation 
on the barge. 



Fig- 160. — Petechial haemorrhages 
around the peritoneal aspect of a 
chronic gastric ulcer. The.^e become 
very apparent after gcntlv rubbing 
the surface with gauze. 


Diagnosis. — ^The diagnosis of chronic gastric ulcer is often dillieiilt. 
Physical signs are seldom helpful, and reliance must be plaec<l upon 
a careful history, which in turn is reinforced by an X-ray examina- 
tion and a fractional test meal. It is not over-stating the ease to 
say that the history is the most important means of arriving at the 
diagnosis. A barium meal is exceedingly helpful, but the X-ray 
findings are not always conclusive. Ulcers, particularly on the 
posterior surface of the stomach, are sometimes not den^onstrablc 
with the opaque meal, and we have had numerous cases where a 
definite ulcer has been reported by the radiologist, but laparotomy 
showed the stomach and duodenum to be entirely normal. 

History. — ^The patient is usually between 30 and 50 years 
of age, and men are a little more often attacked than women, 
the proportion being 3 : 2. By reason of their restricted diet 
they are usually thin, and he or she is often anaemic. On 
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careful enquiry certain features of the dyspepsia become 
manifest. T 3 q)ically there is : 

1. Feriodicity . — The attacks last from 2 to 6 weeks, 
and are followed by intervals of freedom from 2 to 
6 months. The attacks are 
more in evidence in the spring 
and autumn. 

2. Pain is epigastric and 
severe. It bears a definite rela- 
tionship to the ingestion of food, 
which varies with the position of 

the ulcer, viz. ; 

The longer the ulcer has existed the more does the pain 
radiate. 

3. VomitiTig . — ^In over 60 per cent, of eases vomiting is a 
notable symptom. It relieves the pain, and may be self- 
induced. 

4- Hcematemesis and Melcena . — ^Approximately 30 per 
cent, of cases have had haematemesis some time during 
the course of the disease. Melsena is unusual in gastric 
ulcer. 

6. Appetite is good, but the sufferer is afraid to eat. 

6. Diet . — The patient avoids meat and certain other foods, 
which vary with the individual. Milk and fish are the staple 
diet. 

7. Weight . — ^Usually by the time the surgeon is consulted 
there has been some loss of weight. 

It is under these seven headings, preferably in tabular 
form, that a gastric history should always be recorded. 

Radiography after the Barium Meal. — ^The most character- 
istic finding is a niche or crater filled with barium (figs. 1 80 
and 182), with spasm of the circular fibres of the stomach in 
the greater curvature opposite the ulcer. There is a ten- 
dency to hypermobility of the organ in uncomphcated 
gastric rdcer. 

The Test Meal. — The nearer the ulcer to the pylorus the 
higher the free hydrochloric acid gastric content. Although 
fractional test meals in cases of chronic gastric ulcer show 
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wide variations, free hydrocMoric acid is typically somewhat 
increased (figs. 170 and 171). 




Fia. 170. — ^Normal fractional Fio. 171. — Fractional tost moal in a 

test meal. case of gastric nicer. (Muriel Henderson.) 


Summarising the findings of a series of test meals it may 
be stated that : 

NoriiiaU ( loor- 

FreeHCl .... -0S--12 ir> 

Total acidity .... 40-60 OO-BO 

Gastro-pliotography. — ^The patient swallows a special stomach 
tube fitted with an ingenious little camera attachment which takes 
six simultaneous photographs 
of different aspects of the 
stomach wall. The photo- 
graphs of the gastric mucosa 
thus obtained are at first a 
little difficult to interpret, but 
there seems to be no reason 
why the method should not 
take an important place in the 
diagnosis of chronic gastric 
ulcer (fig. 172). 

Treatment of Gastric 
Ulcer. — All are agreed that 
the treatment, in the first 
instance, should be medical. 

The indications for surgical 
treatment of gastric ulcer 
have undergone variations 
dmring the past few years. 

These indications, apart from acute complications, may be 
summarised as follows : 

1. Frequent relapses after efficient medical treatment. 



Fig. 172, — G astro- phot ograi>h of 
carcinoma of stomach. A, Kdgc of 
ulcer ; B, Base of ulcer ; C% Mucus ; 
B, Papillomatous area. (J. R. M- 
Whigham.) 
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2. A large penetrating gastric nicer demonstrable radio- 
logically. 

3. Mechanical stenosis to the lumen of the stomach. 

4. Considerable hsematemesis occurring more than once. 
The Surgical Treatment of Chronic Gastric Ulcer. — The 

technique employed varies widely with the position and 
character of the ulcer and also with the 
individual operator. Experience has 
shown that gastro-jejunostomy without 
attacking the ulcer is seldom effective 
in the case of chronic gastric ulcer, unless 
the symptoms are due to a mechanical 
stenosis of thq pylorus. Very briefly, 
the methods which are employed are as 
follows : 

Gastro-jejunostomy is the operation par 
excellence for cicatricial obstruction of the 
pylorus. The vertical, no -loop, posterior, 
isoperistaltic operation is the one usually per- 
formed when circumstances permit (fig. ITS). 

Balfour'' s Operation. — ^The ulcer is de- 
stroyed with the actual cautery, and the 
resulting perforation sutured. Gastro- 
enterostomy is then performed. 

Walton'* s operation is applicable to 
ulcers on the lesser curvature- After 
clamps have been applied, a wedge- 
shaped portion of the lesser curve 
containing the ulcer is resected. The 
resulting defect is made good by 
uniting the cut edges of the stomach. 
Transverse gastro-jejunostomy is 
then performed below this line of 
suture (fig. 174). 

Bartial gastrectomy is employed 
almost exclusively in many Conti- 
nental clinics. It is unquestionably 
a good method of treating large 
ulcers in the distal third of the 
stomach, and it is a method which should always be employed when 
there is a possibility of a carcinomatous change having taken place 
in any gastric ulcer, providing always the condition of the patient 
permits. There are several methods of performing partial gas- 
trectomy. 

(a) The Anterior Bolya Operation. — ^The duodenum is divided in 
its first part and the distal end is closed with sutures. The necessary 
portion of the stomach is resected. The continuity of the alimentary 




terior, retro colic, verti- 
cal, isoperistaltic, no- 
loop gastro - j e j unos- 
tomy of Mayo (after 
Sherren). 
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canal is restored by uniting' the si<ie of a loop of the eoinnienceincnt 
of the jejunum to the cut surface of the stomach. The loop of 
jejunum is brought in front of the colon. 

(b) The Posterior Pohja Operaiio}i. — Similar to the above but 
instead of the jejunum being l>rought in front of the colon the loop 
is made to pass through an incision in the mesoc^olon (fig. 175). 

(c) Billroth No 1 . — It is partial gastrectomy witii gastro-duodenal 
end-to-end anastomosis. This method has been revived }>v Schoe- 
maker. The duodenum is divided between forceps iniinc<iiately 
be 3 X>nd the pylorus. Sehoemaker's or AIorle\\s twin <*rus]iing 
clamp IS then applied to the lesser curve (iig- 17<>), an<i th<‘ portion 



Fig. 175. — Partial gastrectomy. Fi({. J7r>. — Sclioeiiiakcr’'K 

The posterior Polya operation operation with jMorley's 

nearing completion. clamp- (^lorley.) 


of the stomach “A'’ is removed- One pair of blades of this dual 
clamp having been removed, the cut e<lges of the lesser curve aire 
easily repaired with sutures, while the portion of the stomach at 
“ B ” is anastomosed with the cut edge of the duodenum hy the end- 
to-end method. The reconstruction of the stomach in this operation 
is very anatomical. 

(d) Old-type Billroth No. 2 is resection of the necessary portion of 
the stomach with closure of the duodenal stump and the cut surface 
of the stomach respectively. Gastro-jej unostomy is then performecL 

Cholecyst-gastrostomy. — The fundus of the gall-bladder is anas- 
tomosed to the anterior wall of the stomach, and bile pours into it, 
neutralising the free hydrochloric acid. The operation, which 
should be combined when possible with destruction of the ulcer, is 
useful in inaccessible ulcers, such as those high in the stomach, and 
when the general condition is poor. 

Temporary Jejunostomy. — For large, inaccessible ulcers in en- 
feebled patients jejunostomy is warmly advocated by some. The 
patient is fed through the jejunostomy tube, which permits physio- 
logical rest of the stomach. The measure is hardly to be looked 
upon as curative, but as a preparation for more radical ti'eatnient. 
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CoMPLiCATio]srs OB' Gastrio Ulcer 

. . r Perforation. 

A.cute.\ «... 

L Severe nsematemesis. 

It has been estimated that 6 per cent, of patients with chronic 
gastric ulcer die of severe hsematemesis, and another 15 per cent, 
succumb to perforation. 

Intermediate. Perigastric abscess. 

. /Pyloric stenosis. 
^^o^^XjIour-glass contraction. 

Chronic. -I Penetration into neighbouring viscera, 

notably the pancreas. 

Carcinoma. 


ACUTE COMPLICATIONS OP A CHRONIC GASTRIC 

ULCER 

Pbreorated Gastric Ulcer 
The floor of the ulcer gives way (fig. 177) ; the stomach 
content gushes forth into the peritoneal cavity. At this 
moment the victim cries out in 
agony, and at any rate if the per- 
foration is a large one and the 
stomach is full, he is riveted tem- 
porarily to the spot where the per- 
foration felled him. Examination 
shortly after this catastrophe reveals 
a pale, anxious individual obviously 
in great pain. The temperature is 
somewhat subnormal, and the pulse- 
rate frequently in the neighbourhood 
of 80 or 90 ; although there are 
exceptions, we are satisfied that in 
a large number of instances during 
the first six hours the pulse-rate is 
comparatively unaltered. The upper abdomen of a thin sub- 
ject will be seen to be scaphoid, and it moves little or not at 
all with respiration. The palpating hand at once recognises 
an abdominal rigidity which is general and board-like. The 
whole abdomen is tender and inclined to be dull to percussion. 
In a small percentage of cases, where there is an escape of 



Fio. 1 7 7. — Perf o rated 
gastric nicer (mucosal 
aspect). (R C-S. 6221.1.) 
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gas from the stomach into the peritoneinn, the normal liver 
dullness in the mid-axillary line is diminished. A rectal 
examination sometimes reveals tenderness in the recto- 
vesical pouch. 

After six or eight hours the ph\'sieal signs change gradually 
to those of general peritonitis. The abdomen slowly distends 
and the intense rigidity may jiass off. Ry this time enough 
free fluid has collected in the peritoneum for shifting drillness 
to be elicited. Just before the sixth hour theie is sometimes 
a iieriod of temporary improvement in the general condition. 
This has been termed “ the period of illusion.” After the 
sixth hour the pulse-rate gradually increases, and with each 
passing hour, and later still even with each passing qxiarter 
of an hour, the chances of rccovciy grow more slender. 

Treatment. — Immediate opemti<m is the only course. 

Liax>arotomy is per- 
formed, anti the jier- 
foratitm sutured (fig. 
178). In lai'ge per- 
forations it is well to 
reinforce the sutxire 
line with a patch of 
omentum. Supra- 
pubic drainage of 
the peritoneum is 
usually advisable. 
The immediate 
after-treatment 
consists of saline in- 
fusions, and as sooix 
as the patient 
awakens from anaes- 
thesia he should be 
placed gradually in Powder’s position. See also perforated 
duodenal ulcer, p. 226. 

Severe H.^bmatemesis and Meljena 

Chronic gastric ulcer is a common but by no means the only cause 
of severe hsematemesis. To avoid repetition the whole question of 
severe hsematemesis and meliena will be briefly outlined here. 



Fig. 178. — Closing the perforation in a per- 
forated gastric ulcer. The first stitch is often 
placed a little away from the perforation in 
order that it may get a good hold. 
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Severe hcematemesis can arise : 

1. Erom acute gastric erosions, which, are considered 
under the heading of acute gastric ulcer (see p. 212). 

2. Erom erosion of a vessel in the wall of a chrordc gastric 
ulcer, or (rarely) a carcinoma. 

3. Erom rupture of an oesophageal varix (p. 206). 

Type 2 is more commonly seen in men. 

Severe melcena is a frequent accompaniment of chronic 
duodenal ulcer. The patient evacuates almost black stools. 

In each of these conditions the patient often faints, and 
shows signs of a considerable loss of blood. 

Treatment. — ^Everything by mouth is withheld. Morphia 
is administered in suitable doses, and tap-water given slowly 
per rectum. Arrangements for blood transfusion should be 
made, so that this measure can be undertaken immediately 
if necessary. In haemorrhage occurring from acute gastric 
ulcers, operation is never indicated. Trust is placed 
entirely in blood transfusion, if necessary repeated. This is 
nearly always successful. 

The immediate treatment of severe haemorrhage from a 
chronic ulcer is a dif&oult problem. In most instances it is 
wise to follow the medical regime, combined with blood trans- 
fusion, but in individual cases, where the symptoms point to 
an erosion of a large vessel, it is sometimes advisable to 
operate soon, or even immediately. The type of operation 
which is likely to prove the means of saving most lives is 
a direct attack upon the ulcer in the shape of opening the 
stomach and inserting sutures so as to obliterate the ulcer 
and thus compress the bleeding vessel. 

Eor a severe melsena from duodenal ulcer the same con- 
servative attitude is always adopted, but operation is advised 
a week or ten days after the critical stage has passed. 

INTERMEDIATE COMPLICATIONS 

PBBIGASTBIO ABSCESS 

Perigastric abscess is nearly always due to perforation of the 
stomach or duodenum. A tender swelling appears in the 
epigastrium, and an elevation in temperature is usual. All that is 
necessary in the first instance is to drain the abscess, but a gastric 
or duodenal fistula not infrequently results. 
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CHRONIC COMPLICATIONS (.S'l'A. SIXJONDARY 
CHANGES) OF A CHRONIC GASTRIC ULCER 

Pylobic Stexosis 
There is a history of pyloric ulcer, with the following 
modifications : 


JPeriodicity is lost, and pain becomes constant. 

I^ain comes on immediately after food, and remains as a constant 
heavy discomfort, with attacks of colic due to excessive peristalsis. 

Vomiting . — ^Very large vomits are characteristic. They xisnally 
occur once a day, commonly in the evening. Classically tlie patient 
recognises currants ingested one or more days previously. Vomit- 
ing does not entirely relieve the discomfort. 

On Examination . — In thin subjects with consi<Ieral>le stem»sis 
of the pylorus the outline of the full, dilated stonuich can sometimes 
be observed. Visible peristaltic waves passing from left to right 
are characteristic, but indicate that surgicjil treatment has been 
postponed already too long. 

X-ray . — The stomach is large and low, ami takes hours to empty. 

The test meal is inclined to register an increased total aei<lity due 
to fermentation. There may be a deci'ease in free Iiyciroehlorie aei<I. 

Treatment. — ^After adequate preparation with gastric lavage a 
well-performed gastro-jej unostomy gives entirely satisfactory results. 


Ho ur-gijAss Stomach 


is practically confined to women, and it occurs from cica- 
tricial contracture around a saddle-shaped lesser-curve 
ulcer. In extreme cases the stomach is divided into two 


compartments, united by a 
channel which barely admits 
a pencil. The condition is 
sometimes associated with 
pyloric stenosis. 

History. — JPeriodicity is lost. 
The symptoms have become 
practically constant. 

Vomiting is more frequent, 
and gives no relief to the pain. 

The appetite becomes poor. 

Weight . — Toss may be so 
great that carcinoma is sus- 
pected. 

The X-ray is often very^ 
characteristic (fig. 179 ). We 
have known cases of hour-glass 
stomach reported as pyloric 
stenosis, owing to failure of the 



Fig. 170. — Hour-glass coiitraoture 
of the stomach in a woman of 60, 
Oastro “gastrostomy performed suc- 
cessfully. 
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second pouch, to filL True hour-glass stomach must be distinguished 
from gastric spasm of the hour-glass type, which is sometimes 
associated with an uncomplicated ulcer on the lesser curvature. 

The test meal shows a very low acidity. 

Treatment. — Surgical treatment is eminently satisfactory, and 
any operation which relieves the mechanical interference to the 
passage of food cures the patient. The simplest of these is gastro- 
gastrostomy, which, if there is associated pyloric stenosis, must be 
combined with a gastro-jejunostomy into the second pouch. Partial 
gastrectomy, with removal of the second pouch and the isthmus, 
also gives good results, but no better than the less severe procedure 
just indicated. 

AlDHEREi^rCE OF THE UlOER TO THE PANCREAS (fig- 180) 
ANJD Penetration into It 

is a common complication of ulcers on the posterior wall of 
the body of the stomach. 

It appears to be more com- 
mon in England than in 
America. 

History is one of chronic gas- 
tric ulcer with the following 
modifications : 

I^eriodicity tends to he less 
definite, in that the intervals of 
freedom are short or absent . 

JPain passes to the back or 
the left shoulder. 

X^ray , — If there is a definite 
filling defect in this region the 
diagnosis is certain. 

Treatment. — ^Parti al gastree - 
tomy is usually recommended - 
We have had considerable suc- 
cess in a number of cases by Eio. 180 . — Earge penetrating 
dissecting the adherent stomach ulcer on the lesser curvature. It 
free from the pancreas. This had penetrated into the pancreas, 
leaves a perforation on the Successful resection, 
posterior stomach wall. The 

perforation is sutured, and an oblique or transverse gastro-jejunos 
tomy performed (a vertical stoma is usually impracticable). 

Development of Carcinoma in the Ulcer 

Cancer undoubtedly develops in some long-standing 
cases of chronic gastric ulcer. 

The frequency of this complication has been so variously 
estimated as to bring ridicule upon surgical statistics. We do 
not know what percentage of chronic gastric ulcers eventually 
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become carcinomatouR, bixt we do know that in the long; run 
this complication is second to none as a menace to life. 

History. — Pei iodiaiy .- — The last attack has continued much 
longer than usual, and there was no remission. 

Pain is constant, but not so severe as formerly, ami it is unrelic\ cd 
by any form of treatment. 

Vomiting does not relieve the jxain, and sometimes takes the form 
of regurgitation of foul material, or coffee groumls." 

A-ppetite is lost. 

Weight . — ^The patient tends to lose weight rapi<lly. 

X-ray shows nothing characteristic until the ease is hopelessly 
advanced. 

Test meal tends to have a low free hydrochloric aei<l <*ontent. 
Absence of free hydrocldorie acid is a frequent finding in advanced 
cases. 

Carcinoma of the stomach is discussed on p. 2;i(). 

Chronio Ultodestal Ulcer 

In. men, duodenal ulcer is considerably more (.•imunoix than 
gastric ulcer, the proportion being about 7 to 1 . lu women 
the incidence of the two tj-pes of ulcer is about equal. 
Gastric and duodenal ulcers can exist concximitantly. 

Pathology. — The ulcer is always situated iii the supra- 
papillary portion of the duodenum, and very fi'eqixcntly on 
the anterior surface of the first inch of the duodenxim, which 
accounts for the great liability of these ulcei-s t<j jxerforate. 
It is sometimes difficult to say if a given xileer is gastxfc or 
duodenal. The veins of Mayo (fig. 181 ) are a helixfxil land- 
mark : an ulcer sitxxated to the right 
of these veins must be a duodenal 
ulcer. 

iEtiology. — The setiology closely 
allied to that of gasti'ic xxlcex*. 
Recurrent or chronic tippcndicitis, 
dental sepsis, and excessive cigai’ctte 
smoking are clearly associxited with 
chronic duodenal ulcerxition. 

History. — Periodicity is xisixtxlly 
well-marked. Attacks last from 2 to 6 weeks, with intervals 
of freedom from 1 to 6 months. 

Pain is severe, and may double the patient xxp. It 
occurs 2 to 24 hours after food. As it is often relieved by 



Fig* ISl* — The veins of 
Mayo. 
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food, the pain is known as “ hunger pain,” and classically 
the patient carries bisonits, which he eats at frequent inter- 
vals to prevent this gastric torment. The pain, which is 
also relieved by alkahs, often awakens the patient at night 
or in the early hoxnrs of the morning. 

Vomiting is very rare in duodenal ulceration unless 
stenosis has occurred. 

MelcBna is one of the most dangerous complications ; hse- 
matemesis occturs rarely. 

Appetite is exceptionally good, but the patient often 
refrains from eating meat. 

Weight . — There is usually no loss of weight ; indeed, the 
patient often tends to become plump. 

On examination it is not rmusual to find localised deep 
tenderness in the right hypochondrium. 

The X-ray shows the stomach to be normal. There is a 
tendency to hypermobihty. The duodenal cap may be 
distorted, and a filling defect is good evidence of an ulcer. 

The test meal shows hyperchlorhydria. 

Treatment of Duodenal TJlcer. — The difficulties of treating 
chronic duodenal ulcer are not less than those of the sister 
lesion in the stomach. Again, medical treatment is always 



'Fig. 182. — Duodenal ulcer giving rise to pyloric stenosis. Tliere is also 
an ulcer on th.e lesser curve of the stomach, (M. Jupe.) 
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advised in the first instance, and treatment witli intensive 
alkali medication, with the patient in bed, is often very 
successful. Appendicectoiiiy, in addition to iue<lical treat- 
ment, sometimes aids the latter by eliminating a contri})n- 
tory cause. Surgical treatment is indicated : 

1- In long-standing cases where there is delayed emptying 
of the stomach (fig- 182). 

2. Where serious melscna has occui’red. 

3. When there have been frequent relnpst^s after eflicitmt 
medical treatment . 

The Operative Treatment of Duodenal Ulcer. — ITnanimity 
of the type of operation is not universal. The following 
procedures are advocated and practised by various ex- 
ponents : 

Gastro-'jejun ostomy is the most poimlar metho<l of trcatinexit 
in Britain. A well-performed gastro-jejiinostoiny jj^ives excellent 
results. Its chief drawback is the occasional oc<*urrenee of gastro- 
jejunal ulcer. The appearance of this tmublesome <*omplieation 
occurs in not more than 2 per cent, of eases, and usually in those 
patients with a very high free hydrochloric aci<l gastric* c*i>ntent 
with hyperniobility of the organ. If medical treatment were persiste<l 
in to its utmost limit in such cases, the occurrence of gustro-jejinial 
ulcer would probably be less. 

Gastro-duoden ostomy . — The first and sec*ond parts of the** 
duodenum are mobilised, and the second part of the* duodeniini is 
united to the anterior part of the stomach. There are si^veral 
variations in technique, for details of which the* re’*adcr must he 
referred to works on operative surgery. 

JPartial duodeno-gasU ectoyny is performed in some* C’ontinental 
climes as almost the routine for duodenal ulecr. It is e'laimed tliat 
excision of that portion e^f the steimach whicdi contains the majority 
of the oxyntic cells is curative. 

Duodenectomy . — Excision or resection of the* siipra-ampullary 
portion of the duodenum is advocated by a small group of surge*ons. 
The technical difficulties of this method have preve*nte<i its ge*ne*ral 
application . 

Perforated DxjouEisrAb Uecer 

Perforated duodenal ulcer (fig. 183) is much more common 
than perforated gastric ulcer. The initial symiitoms are 
identical with, those of perforated gastric ulcer. AMren a 
perforation is a comparatively small one the escaping fluid 
is often directed to the right iliac fossa by the ascending 
colon, which acts as a watershed. The symptoms then 
simulate closely those of acute perforated appendicitis. 
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Treatment is immediate operation and sutiire of the 
perforation. In. cases where there is stenosis and the 
patient’s condition is good, an immediate gastro-jejunostomy 
is sometimes advisable. In most cases it can be deferred. 



Fig, 183. — Colour photograph of a stomach removed shortly 
after death from perforated duodenal ulcer. The patient col- 
lapsed in the street and died a few minutes after admission to 
hospital- The intense congestion is due to chemical (gastric 
juice and food) peritonitis- It is most e^ceeptional for the 
patient to die shortly after perforation of a peptic ulcer. He 
usually recovers from the initial shock and, unless the perfora- 
tion IS sutured, dies from bacterial peritonitis 3 or 4 days later. 

In all but very early perforations the peritoneal cavity should 
be drained, and, especially in perforations of over twelve 
hours’ duration, an additional drainage tube coming out in 
the right flank, designed to drain Rutherford Morison’s 
pouch, is sometimes required. 

Conditions wmoH ihemio Chronic Pemio Uloeh 

1. Gastroptosis. 

2. Appendicular Dyspepsia. 

Gastroptosis is the great imitator of chronic gastric ulcer. 
In contradistinction to the latter, periodicity of attacks is 
usually lacking. The symptoms tend to be constantly present 
week in and week out ; also the appetite is inolined to he 


228 


A SHORT PRACTICE OF SURGERY 


poor. In spite of these differences, it must be admitted that 
in some cases the symptoms which gastroptosis produces are 
identical with those of chronic gastric ulcer. 

On Examhiation. — Gastroptosis should be 
suspected if the patient has a narrow sub- 
\ / costal angle (fig. 184). In suspected cases, 

I / \ I Rovsing’s sign should be applied. The 

y epigastrium is viewed tangentially. If the 

j ' \ beating aorta can be seen to cause epigastric 

_ '^\ pulsation, the sign is positive. Visible pixlsa- 

F I o 18 4 tion signifies that that cushion-like structure 

Narrow subcostal stomach has slipped down, and has left 

angle as found in bare the aorta beneath the abdominal wall. 
tosiT Rovsing’s sign is one in which we place the 

greatest confidence. 

Test meal usually shows hypochlorhydria. Especially in ga.strop- 
totic females there is sometimes complete absence of free hy<lro- 
chloric acid. 

Barium meal reveals the ptosed state of the stomach. It is not 
unusual for the lesser curvature to be well below the level of the 
umbilicus (fig. 185). 


cases of gastrop 
to SIS. 


Treatment. — ^A well-fitting abdominal belt is often helpful. 
In a few cases, in order to eliminate definitely the possibility 
of a gastric ulcer or carcinoma, laparotomy must be under- 
taken. In others, where the symptoms are pronounced 
and a neurasthenic element can be eliminated, 
laparotomy is undertaken with the sole idea 
of a corrective operation, which is often 
followed by amelioration of symptoms. Many 
methods of suspending the stomach have 
been devised. Pauchet’s operation is simple 
and effective. 

PauchePs Operation . — ^The round ligament of the Profound gas- 
liver is divided near its attachment to the abdominal troptosis. 
wall. Its connection with the falciform ligament From an X- 
having been freed, the free end of the round liga- ray. 
ment is attached by sutures to the lesser curvature 
of the stomach. Later the patient is ordered an abdominal belt 
which can be expected to hold up a solid organ like the liver, which 
in turn now supports the stomach. 



Appendicular dyspepsia is another great imitator but this 
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time of chronic duodenal ulcer. Many of the symptoms of 
appendictilar dyspepsia are clearly due to an associated 
duodenitis, and bleeding from the duodenal mucosa some- 
times occurs in these cases. The patient is often cured 
entirely by the removal of the appendix, which in genuine 
cases is demonstrably diseased, and often contains pus. 

The Complication's op Gastro-jejxtnostomy 

A cynical Trench observer •wrote on “ Gastro-enterostomy 
— a disease ! ” That there have been too many complications 
following this operation there can be no doubt. Notwith- 
standing the hypercritical attitude of some towards gastro- 
jejTinostomy, this operation has brought much relief to large 
numbers of suffering mankind. 

The following are the leading complications of gastro- 
jejunostomy : 

r 1. Post-operative haemorrhage. 

Recent 2. Acute dilatation of the stomach. 

L 3. Vicious-circle vomiting. 

' 4. Gastro-jejunal ulcer. 

^ , 5. Jejunal ulcer. 

emo e ■ g Gastro- jejunal-colic fistula. 

_ 7. Retrograde intussusception. 

POST-OrERATIVE H^IMLATEMESIS 

The bleeding usually comes from a vessel in the posterior line of 
suture . This complication has been almost completely circxim vented 
by loosening the clamp, and observing the posterior suture line before 
completing the anastomosis. On rare occasions the post-operative 
haematemesis can arise from the ulcer. 

The treatment closely follows that of severe haematemesis of the 
usual variety. It is sometimes necessary to reopen the abdomen 
to suture the bleeding vessel. 

VICIOUS-CIRCLE VOMIXING 

During the first forty-eight hours after gastro-jejunostomy there 
is often a certain amount of regurgitant vomiting of bile, no doubt 
due in part to the local paresis set up by the operative trauma. 
After forty-eight hours repeated vomiting suggests mechanical 
obstruction, and if it persists into the third day a serious view must 
be taken of the case. Vicious-circle vomiting was frequent in the 
days of the long-loop anterior gastro-jejunostomy. It occurs 
occasionally in the posterior operation, when the stoma is badly 
placed, or the opening in the transverse mesocolon is inadequate. 

When gastric lavage and other conservative measures fail to stop 
the vomiting, the abdomen must be reopened, and the efferent 
and afferent loops of the gastro-jejunostomy anastomosed. 
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Oastro**jejiiiial Ulcer (syfi- Anastomotic Ulcer)* — A new nicer at 
the site of the anastomosis is the bugbear of gastro-jej unostomy. 
It is found in perhaps 2 per cent, of all cases of this operation, but 
is distinctly less frequent since catgut has been used as a suture 
material instead of silk. Gastro -jejunal ulcer is not entirely limited 
to patients who have had gastro-jej iinostomy performed, for it 
occurs occasionally after partial gastrectomy. 

Anastomotic ulcer appears to occur most frequently after opera- 
tions upon cases of duodenal ulcer with a very high free hydrochloric 
acid content. 

The symptoms are almost identical with duodenal ulcer, except 
that the patient frequently vomits and pain is referred to the left 
side. These ulcers sometimes perforate, and indeed are liable to 
all the complications of the primary ulcer, except carcinoma. 

The treatment is difficult- Relapses are usual after medical 
treatment. Excision of the anastomosis and repair of the organ 
so as to reconstitute normal anatomy is less formidable than 
secondary partial gastrectomy, but both procedvires liave their 
place in the surgery of this troublesome condition. 

Jejunal ulcer is far less common than the foregoing. Sherren 
insisted that jejunal ulcer was the result of using a clamp upon 
the jejunum during gastric operations, A jejunal clamp is 
unnecessary. 

Gastro-jejunal-colic fistula is a complication of gastro-jc^junal 
ulcer. The ulcer penetrates and erodes the transverse colon. In 
addition to the symptoms of anastomotic ulcer, the unfoi’tunute 
patient eructates foul gas, and even vomits fieces, and wastes -with 
great rapidity. The only treatment is to undo the anastomosis 
and excise the fistula. This is one of the most diillcult operations 
in surgery, 

Gastro- jejunal intussusception is a curiosity. The jejunum 
becomes mtussuscepted into the stomach through the anastomosis. 
The treatment is to effect reduction . 


GASTRIC NEOPLASMS 

CARCIlSrOMA OE THE StOMACH 

While carcinoma of the duodenum is exceptional, carcin- 
oma of the stomach is one of the captains of the men of 
death, Pour thousand persons die annually from this 
disease in Britain, and nine thousand in America (Sherren). 
Males are twice as often affected as females, 

iSBItiology. — Certain clinical facts throw some light upon the fre- 
quency with which the stomach is attacked. As gastric cancer does 
not occur in animals, and as negroes are almost exempt, it is reason- 
able to argue that highly civilised man, by pouring hot, semi-solid, 
and fluid nourishment into the stomach, is subjecting his gastric 
mucosa to a form of repeated irritation which predisposes to 
malignancy. 
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Pathology. — Microsco‘picalVy . — ^The gro’wth is usually 
colunmar-oelled, but cubical, and even 
squamous-celled neoplasms arise near 
the oesophageal orifice. 

MacroscopicaUy . — 1. EncepTialoid 

carcinoma usually arises on the lesser 
curvature, viz. : >■ 

Such growths have a tendency to 
break down and bleed. More rarely, 
an encephaloid growth commences 

on the greater curvature, viz. : > 

and in spite of its mahgnant nature, 
the prognosis is not always so bad as 
might be expected, for it gives rise 
early to a palpable tumour. Hence the aphorism, “ A 
palpable tumour of the stomach is not necessarily a sign 
of inoperability.” Eig- 186 illustrates a case in point. 

2. Scirrhus is a common form of gastric cancer. It 




Fig. 186. — Speoimen. obtained, by partial gastrectomy in a man of VI. 
The growth gave rise to a palpable tumour. The patient was alive and 
well one year after the operation. 

frequently occurs in the region of the pylorus and antrum, 
but is not unusual in the cardia. 

3. Atrophic Sci/rrhus. — ^The bulk of evidence favours the 
view that what is known as a “ leather-bottle ” stomach 
(p. 233) is an atrophic scirrhous carcinoma. 
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The Spread of Gastric Cancer. — Xo better illustration of the 
various modes by which carcinoma spreads can be taken tluin the 
case of the stomach. 

(а) Direct Spread , — the growth enlarges, it tends to invade 
neighbouring viscera. The pancreas and transverse colon are the 
usual organs involved. 

(б) Ltymphatic spread : 

1. By IDmholi , — Small clumps of carcinoma cells are swept along 
the lymphatic vessels, to become arrested in the neighbouring 
lymphatic glands. 

2. By JPermecition , — Carcinoma cells grow along the lumina of 
the lymphatic vessels. At operation lymphatic vessels, enlarged 
and white from contained neoplasm, can sometimes be demonstrated. 

(c) Spread by the Bloodstream , — ^Minute portions of the growth 
are carried by the venous system to the liver and other distiint organs. 

(d) Transcoelomic Iniplatitation , — Carcinoma cells sometimes fall 
from the stomach into the peritoneal cavity. They gravitate to 
the pelvis, and in the female alight upon the ovaries, giving rise to 
Krukenburg’s tuinours, which are sometimes an occasion for diag- 
nostic confusion. 

(e) AMmeatary Propulsion , — It is possible for a portion of carci- 
noma to be cast off into the stomach an<l carried down the alimentiiry 
canal, thereafter to become implanted, say, in the rectum. This 
method of spread is exceedingly rare, and some deny that it ever 
takes place . 

Clinical Features. — (a) Carcino'tna of the Body of the 
Stomach. — ^Three clinical types are met with in practice : 

(1) Acute Onset. — ^In 10 per cent, of cases the onset of 
symptoms is abrupt, being ushered in with a short iiistoiy of 
acute indigestion, sometimes complicated by hsematemesis, 
or even perforation. A wise clinician alwaj's assumes that 
every case of rapidly oncoming dyspepsia, which is not re- 
lieved after two weeks’ medical treatment in bed, in a patient 
over the age of 45, is one of carcinoma of the stomach, xmtil 
it has been definitely proved that it is otherwise. 

(2) Insidious Onset. — ^The patient feels tired and w'eak. 
There is probably some epigastric discomfort, but pain is 
not a leading symptom. Anorexia is the car-dinal symptom 
in these cases. This type simulates closely pcimicious 
anaemia. Carcinoma of the stomach is freqxiently mistaken 
for pernicious anaemia, and vice versa. 

(3) Secondary to a Chronic Gastric TJlcer. — ^Aftcr years of 
typical attacks of symptoms of chi'onic gastric ulcer the 
symptoms change. The clinical features of this variety have 
been discussed on p. 223. 
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(6) Carcinoma of the Pylorus . — The symptoms are 
identical with those of simple pyloric stenosis, and the only 
feature favouring a malignant origin is a comparatively 
short history. 

(c) Carcinoma of the cardiac end of the stomach often 
simulates closely oesophageal obstruction, from which it must 
be differentiated by X-ray examination and oesophagoscopy. 

X-ray and Barium , 
meal (fig. 187) frequently 
reveal a deformity in the j 
outline of the stomach, or 
a filling defect. 

Practional Test Meal. 

— ^Achlorhydria is the 
rule in advanced cases. 

A low acidity is sugges- 
tive but not confirma- 
tory evidence of a gastric 
neoplasm. 

Treatment. — There 
is no curative treat- 
ment except partial | 
gastrectomy, and this 
is possible only when 
the growth is not fixed 
or confined to the left 
half of the stomach, and when there are no secondary glands 
beyond those in the immediate vicinity of the stomach. 
Total gastrectomy has been, practised successfully on rare 
occasions. Even in fully operable cases, recurrence after 
several months or years is common. 

LEATHER-BOTTLE STOMACH {syn. LINITIS PLASTICA ; GASTRIC 

fibromatosis) 

There is a generalised and localised form of leather-bottle 
stomach. 

When localised, it is the pyloric antrum which is mainly involved. 
The stomach wall is enormously thickened (fig. 188), and feels, as 
its name implies, like leather. The mucosa in specimens we have 
examined appears quite normal. Microscopically there is an 
enormous overgrowth of fibrous tissue in the subserosa and sub- 
mucosa, which sometimes spreads between the muscle fibres and 
strangulates them. The blood-vessels show evidence of endarteritis. 
It is usually difficult or impossible to find any evidence of carcinoma, 
even in serial sections, but secondaries are sometimes to be found 



Fig. 187. — Carcinoma of the si 
Itadiograph showing a large falling 
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in the regional lymph 
glands. While the con- 
sensus of opinion favours 
the view that leather- 
bottle stomach is always 
an atrophic scirrhous 
carcinoma, some con- 
sider that the condition 
is due to syphilis, or other 
chronic inflammations. 

The symptoms are 
those of pyloric ob- 
struction, and the small 
capacity of the stomach 
on X-ray examination 
makes the diag^nosis 
tolerably certain. 

Treatment. — In the 
localised variety partial 
gfastrectomy offers hope 
of prolong^ing: life, and 
even of a cure, but recurrence is unfortunately only too common, 

SARCOMi^ Ol? Tms STOMACH 

Sarcoma of the stomach is very rare, and is usually mistaken for 
carcinoma until a histological examination has been made. 

There are three main varieties : 

1. Round or spindle-celled, from the submucosa. 

2. Fibrosarcoma, from the subserosa. 

3. Lymphosarcoma. 

The prognosis is not always as hopeless as one might expect. 
Indeed, there are several reported cases of euros after partial 
gastrectomy. Type 2 is a comparatively benign gro^vth, and some- 
times gives rise to a tumour of immense size, which is mistaken for 
an ovarian cyst. 

BENIGN TUMOURS OF THK STOMACH 

Benign tumours of the stomach are rare and unimportant. 
Myomata, fibromata, and adenomata are found from time to time. 
The last sometimes gives rise to intussusception of the stomach. 
Diffuse polyposis of the gastric mucosa infrequently occurs, and is 
usually mistaken for carcinoma until a histological examination 
has been made. 

Angiomata and lipomata of the stomach are pathological 
curiosities. 

Other SunGicAh Conditions of the Stomach and 

Ditodenitm 

Acute PlxLegmonous Grastxitis {syn. Acute Suppurative Cellulitis of 
the Stomach). — ^Acute phlegmonous gastritis is due to a strepto- 
coccal infection of the submucosa of the stomach. There is a 
generalised and localised form of the disease. In the acute general- 
ised form the diagnosis of acute pancreatitis or perforated gastric 
ulcer is usually made. 



Fig. 188. — Leather- hot tie stomach, show- 
ing the enormous thickening of the stomach 
wall- 
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The condition is nearly always fatal, but an attempt should be 
made to deliver the stomach on to the surface and fix it into position, 
and then drain the submucosa by multiple incisions passing through 
the muscle coat. 

The localised form, when situated near the pylorus, has been 
treated successfully by partial gastrectomy. 

Volvulus oS the Stomach. — ^Axial rotation of the whole stomach is 
an exceptional emergency. Successful cases of untwisting the organ 
are on record. 

Curling’s ulcer {syn. duodenal ulcer following burns) is an acute 
ulcer in the first part of the duodenum, which in exceptional cases 
follows extensive cutaneous burns or scalds. The ulcer is small, 
clean cut, and deep. The cause is probably an infected embolus 
from the burnt area. 

If perforation occurs, the treatment is similar to that of any 
perforated duodenal ulcer. 

Chronic duodenal ileus is a rare condition, and the symptoms are 
akin to pyloric stenosis. The duodenum is found considerably 
dilated up to the point where the superior mesenteric vessels cross it. 

Duodeno-jejunostomy will cure those cases in which the diagnosis 
is established definitely. 

Duodenal diverticulum, which is usually congenital, is liable to 
become inflamed, when it gives rise to symptoms like appendicitis 
or cholecystitis. The diverticulum sometimes causes obstruction 
by pressure upon the common bile-duct or upon the duodenum itself. 
The presence of a diverticulum is suggested by X-ray appearances. 

The treatment in cases with symptoms is excision of the structure. 

Traumatic rupture of the duodenum is a rare accident, usually the 
result of a blow on the right flank. The rupture may he intra- 
or extraperitoneal, or both. 

Intraperitoneal Rupture , — ^The tear can usually be sutured. 

Eodtraperitoneal Rupture . — ^The initial symptoms are often slight, 
and the condition is overlooked until an abscess forms. When such 
an abscess is opened a duodenal fistula results. 

Duodenal fistula follows the opening of an abscess associated with 
a perforation of the duodenum. This 
perforation is usually connected with 
a duodenal ulcer, but may arise as a 
complication of traumatic rupture of 
the duodenum or perforation of a 
duodenal diverticulum. The duodenal 
contents well up on to the surface, 
and pancreatic enzymes soon digest 
and excoriate the skin. 

Treatment* — Continuous suction 
(fig. 189) is sometimes very success- Fia. 189. — Suction appara- 
ful, for it removes the digestive fer- tus used m a case of duodenal 
ments, and permits the wound to fistula. (Cameron.) 
heal. Especially in traumatic cases, 

where the deficiency in the wall of the duodenum is considerable, 
pyloric occlusion combined with gastro-jej unostomy prevents star- 
vation and puts the fistula at rest. 




CHAPTER XV 

THE SPLEEN AND LIVER 

THE SPLEEN 

PnOMC the surgical standpoint the spleen may be said to have 
two pedicles — ^the gastro-splenic omentum and the lieno- 
renal ligament ; the splenic artery and vein lie in the latter 
(fig. 190). 

SPLE2irBCTOMV 

A left paramedian incision is made aiid the oi’gan located. 
If it is adhex'ent to the diapliragm the operation is difficult. 



iFia. 190. — Th.e spleen has two pedicles. Tlio vessels lie in the 

lieiio -renal ligament- 


and excessive adhesion of an enlarged organ, sxicli as is some- 
times found in advanced Banti’s disease, is reasonable 
jnstification for abandoning splenectomy. Division of 
adhesions is effected at the expense of the diaphragm rather 
than of the splenic capsule. Once the organ is free, its 
pedicle is identified. The gastro-splenic omentum is 
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divided between ligatures. The main pedicle (the lieno- 
renal ligament) having been grasped between the fingers, 
it is divided little by little, clipping, then cutting, until the 
organ is removed. This technique does away with the 
necessity for mass ligature where, as it were, all the eggs are 
placed in one basket, and it minimises considerably the 
possibihty of wounding the tail of the pancreas. 

Physiological Effects of Sflehbotomy 

1. Spleniculi (Mmiature Spleens) Hypertarophy. — ^It is not 
uncommon to find in the gastro-splenic omentum of a normal 
subject one, two, or even three spleniculi. Afber the spleen 
has been removed these tiny spleens enlarge. A case is on 
record where, some years after splenectomy, the dimensions of 
a h 3 rpertrophied spleniculus rivalled those of a normal spleen. 

2. Bone Marrow changes its Character. — ^Within six months 
red marrow replaces yellow marrow in many of the long 
bones (Rendle Short). This accounts for fieeting bone pains 
“ like rheumatism,” which are sometimes a matter of serious 
concern to the patient. 

3. Changes in the Blood. — Initial Changes : 

(а) Leucocytosis. "j These changes are maximal 

(б) Decreased red blood-corpuscles. between two weeks and two 

(c) Diminution in haemoglobin. J months. 

(d) Increased coagulability. 

After tu30 months lymphocytosis is invariable, and is independent 
of the cause for which the spleen was removed. 

After many months there is moderate eosinophilia, and the mast 
cells increase in number. 

Experimentally, in the splenectomised animals it has been shown 
that there are alternating periods of haematogenesis and haemato- 
genous jaundice ; hinting that there may be an interaction between 
the liver and spleen in the construction and destruction of red blood- 
corpuscles (Whipple and Hooper). 

4. There is more iron in the tissues (Hill and Flack). 

Rupturb of the Spleen^ 

erases of ruptured spleen may be conveniently divided into 
three groups : 

1. The Patient succumbs rapidly, never rallying from the 
Initial Shock. — ^This ts^pe is rare in temperate climates ; only 
complete avulsion of the spleen from its pedicle gives rise 
to the symptoms which characterise this group. In countries 
where malaria is rife, splenic rupture is often rapidly fatal. 
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and advantage has been taken of this knowledge by 
naurderers in China, who achieve their end by digging the 
victim beneath the left ribs with an implement known as the 
larang (fig. 191). 

Treatment is nsually impi’acticable. 

2. Tnitiftl Shock, Recovery from Shock, S:^ns of a Rap- 
tured Spleen. — ^l''his is the usual type seen in surgical prac- 
tice. After the initial shock has passed off there ai'e signs 
which point to an intra-abdominal disaster, and 
by correlating these signs it is often possible to 
arrive at a correct preoperative diagnosis. 

General Signs . — ^TThere are signs of internal 
haemorrhage, but it must be emphasised that 
classical signs are inconstant. Perhaps the 
most helpful is increasing pallor ; a rising 



pulse-rate may also be of value. 

Local Signs . — («) Abdominal rigidity is 
present in more than half the total cases. It is 


b'ui. lui. 
— A laraiig» 
whicix, being 
i u t e i*j>retecl. 


most pronounced over the left upper abdomen. 
(b) Local tenderness is found constantly. 


means “ for 
bulden.” 


(c) Shifting dullness in the flanks i.s often present. 


Ballance's sign is said to be pathognomonic of splenic rupture. 
There is a dull note in both flanks, but on the right skle it can he 
made to shift, wherea.s on the left it i.s conshint. The interpretation 
is that theie is blood in the peritoneal cavity, but the blood in the 
neighbourhood of the lacei.ated .spleen lias coagulated. 


(cf) Abdominal distension commences to appear about 
three or four hours after the accident, and is due to ileus. 

(e) Kehr’s sign, is pain referred to the left shoulder. There 
may be hypersesthesia in this area. This sign is present 
very often if especially sought. 

3. The Delayed of Case. — ^After the initial shock has 

passed off the symptoms of a serious intra-abdominal catas- 
trophe are postponed for a variable period up to fifteen days, 
or even more. Delay of serious intra-peritoneal bleeding is 
explained in one of three ways : 

(a) The great omentum, performing its well-known con- 
stabulary duties, shuts off that portion of the general peri- 
toneal cavity in the immediate vicinity of the bleeding. 
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(6) Blood clot temporarily seals the rent. 

(c) A suboapsnlar hsematoma forms and later bursts. 

TbEATMEISTT of RtrFTTTE.E OF THE SfLEEN 
Immediate laparotomy and splenectomy is the only 
reliable course. Blood is mopped up and the abdomen 



Fig. 192. — Ruptured spleen successfully removed from a man of 52 


closed completely. As a rule subcutaneous saline infusion is 
all that is necessary to replenish the circulation, for the 
subjects are often previously healthy individuals who can 
afford a loss of blood. In exsanguinated weak subjects 
auto-transfusion at the time of the operation or blood 
transfusion later is indicated. The results of operation for 
traumatic rupture of the spleen are exceedingly good. 

POST-OPEHATIVE COMPLICATIONS 

The following complications have been noted from time to time 
after removal of a ruptured spleen. They have all occurred within 
the first two or three weeks after operation. 

1. Peritoneal effusion is due to a wound of the tail of the pancreas. 
The effusion lasts three or four weeks, and usually gradually lessens 
in amount. It is accompanied by slight pyrexia. 

2- Left pleural effusion is due, no doubt, to bruising of the dia- 
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phragm at the time of the accident or during splenectomy. Treat- 
ment consists of aspiration, if necessary repeated. 

3. Persistent hiccough is the result of irritation of branches of the 
left phrenic nerve upon the under-surface of the left side of the 
diaphragm. 

4. “ Burst ” abdomen is liable to occur where the tail of the 
pancreas has been wounded, for escaping ferments digest the catgut 
in the abdominal wound. 

5. Haematemesis from temporary congestion of tlie fundus of the 
stomach, due to the vasa brevia. 

SPONTANKOCrS KCPTUltK OF TIIK SmKKN 

Diseased, and even normal, spleens have been known to rupture 
spontaneously. An example of the latter occurre<l in our practice. 
A healthy young man was seated before his fireside when the spleen 
ruptured. In this case the ruptured organ was removed successfully, 

ANKXJRISM OP THE SPI.KNIC AUTX^RV 

Of 183 consecutive aneurisms found in the caur.se of necropsies at 
the Jena Pathological Institute, 9 concerned the splenic artery. 
The symptoms of the condition are vague. In reported eases the 
spleen has been found more or less enlarged. Rupture of a splenic 
aneurism usually presents symptoms similar to those of sponbineous 
rupture of the spleen. In such a case St. I.*eger Brockman hear<i a 
bruit over the left hypochondrium, and was thereby enabled to 
make a correct preoperative diagnosis. Splenectomy, together with 
excision of that part of the artery containing the aneurismal sac, 
has been performed successfully. 

INFARCTION OF THE SPI.KKN (fig. 193) 

The patient, who is often suffering from mitral stenosis or en- 
docarditis, is seized with agonising pain in the left hypochondrium. 



Fig. 193. — Infarct of the spleen. (Pool and Stillman.) 

In a case seen by us, symptoms mimicked those of a perforated 
gastric ulcer, but the heart lesion helps the clinician to elucidate 
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the diagnosis. When the embolus is aseptic the symptoms pass 
off in a few days. If the embolus is infected and the primary con- 
dition does not prove fatal, a splenic abscess may be expected to 
follow. 

MOVABLE SPLEEN {st/Ti, Wandering Spleen) 

Curiously, in general visceroptosis the spleen is the one abdominal 
organ which maintains its correct anatomical position. Movable 
spleen is a congenital abnormality, and the majority occur in women. 
The condition is of great rarity, and the diagnosis is seldom made 
correctly, the movable tumour being mistaken for an ovarian cyst. 

Torsion of the splenic pedicle sometimes occurs in the wandering 
organ. The torsion may be acute or chronic, acute cases presenting 
the symptoms of an intra-abdominal catastrophe. Chronic torsion 
may result in atrophy of the spleen, and after a period of indefinite 
abdominal discomfort all symptoms abate. 

Treatment. — movable spleen giving rise to symptoms should 
be removed. Splenopexy is not a reliable method of treatment, but 
the results of extirpation are entirely satisfactory. 

ABSCESS OF THE SPLEEN 

Abscess of the spleen is another rare condition. The most frequent 
cause is typhoid fever. The bacillus typhosus is frequently present in 
the pus. The diagnosis of a splenic abscess is confirmed by splenic 
puncture. 

Splenic Puncture. — ^A long, fine needle is used. The puncture is 
made in the tenth intercostal sp^ce in the mid-axillary line. The 
patient is instructed to hold his breath, and the aspiration is done as 
quickly as possible. If the patient makes a respiratory movement 
the needle must be allowed to follow the movements of the 
spleen. 

'Treatment . — Splenectomy is the ideal form of treatment. When 
the organ is adherent to neighbouring structures the abscess must be 
drained. 

Splenic Anemia {ayn. Banti’s Disease) 

Splenic anaemia may be divided into three stages. Eirst, 
that of splenomegaly and anaemia ; second, tliat of liver 
enlargement ; and tMrd, the terminal stage of ascites. The 
beginning of the condition is insidious. 

The first stage lasts a long time, even for five to ten years. 
The patient feels min down, and his friends tell him he looks 
pale. On examination the spleen is found to be enlarged, 
and the blood-count shows a considerable secondary 
anaemia. During the latter part of the first stage a tendency 
to haemorrhages commences. 

The second stage is characterised by definite enlargement 
of the liver. The edges of the organ feel somewhat 
roughened, and its consistency is hard. This stage is a 
17 
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comparatively short one, lasting from six to eighteen 
months. 

The third stage is marked by the onset of symptoms of 
portal obstruction. When fluid begins to collect in the 
peritoneal cavity a fatal termination is to be expected 
within two years, and splenectomy offers the only hope of 
prolonging life. In progressive cases the patient becomes 
more and more anaemic, and a blood-count shows, in addition 
to a diminished red cell-count, a leucopaenia and a relative 
lymphocytosis. He is prone to gastric and other haemorr- 
hages, and finally is carried off by pneumonia or some other 
intercurrent infection. Necropsj'' reveals a large adherent 
spleen with a sclerotic splenic artery and a much-enlarged 
splenic vein which is not infrequently as large as a thumb 
(fig. 194). The liver is cirrhotic, and the peritoneum opaque 
and dotted over with milk-white patches. 



Fig. 1 94. — ^Enlarged spleen from a case of splenic anaemia. Note the 
large size of the splenic vessels. 


Treatment. — ^The only effective treatment for splenic 
ansemia is splenectomy. When the patient survives opera- 
tion he almost always exhibits striking improvement. In a 
few oases, after several years, the s 3 nnptoms appear to return. 
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but this is no argument against the performance of the 
operation, for medical treatment is without value. The 
operation of splenectomy in these cases is often a very serious 
undertaking, for the presence of adhesions makes extirpation 
of the organ increasingly difficult as the disease progresses. 
Blood transfusion at the close of the operation has helped 
to lower the mortality. 

VoiiT Jaicscbc’s Anemia 

Von Jakseh’s anaemia is a condition occurring in children, 
and presents many of the features of Banti’s disease. Some 
consider it is a juvenile form of that disease, others, perhaps 
the majority, look upon it as a separate clinical entity. The 
patient is usually between the ages of 3 and 9. There is 
profound anaemia, a slight enlargement of the liver, con- 
siderable enlargement of the spleen (fig. 195), and sometimes 



Fia. 195. — Von tTaksch-’s anaemia. Tlie enlarged spleen has been marked 
ont. Splenectomy was performed successfully in this case. 

hypertrophy of the superficial Ijunph glands. The examina- 
tion of the blood shows a striking diminution in haemoglobin, 
and in the number of red cells. The haemoglobin may be as 
low as 20 per cent., and the red cells down to a million. 
Following the removal of the spleen there is usually a tre- 
mendous increase in the number of nucleated red cells in 
the blood. 

Treatment. — ^As the disease is progressive, those cases 
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which do not respond to medical treatment should be 
splenectomised, and this measure, combined with blood 
transfusion, has given encouraging results. It is of advan- 
tage to give a series of blood transfusions both before and 
after splenectomy. 

Late Results. — ^Many patients appear to be cured. There is a 
possibility of “ gastric ” haemorrhages occurring from a dilated 
cesophageal varix. We encountered such a case where the child 
had been splenectomised five years before. In spite of repeated 
blood transfusions, he bled to death. 

EGYPTIAN SPUENOMEGALY 

Splenomegaly among the Egyptian fellaheen is one of their most 
disabling diseases (fig. 196). Stiven believes that the enlarged spleen 
is in some way connected with bilharzia. After careful preoperative 
preparation splenectomy performed under spinal anaesthesia has 
given excellent results. 

AcHOLxmro Jaundice 

By acholuric jaundice is 
meant jaundice without bile 
in the urine. Acholuric 
jaundice is usuaUy familial, 
but there is an acquired 
form which is very rare. 

The latter type is con- 
fined to women. The cause 
of acholuric jaundice is 
obscure. 

Acholuric familial jaundice 
is characterised by crises. 

These are ushered in with 
severe abdominal pain, and 
there are all the signs of bihary 
obstruction. The symptoms 
are identical with those of a 
stone in the common bile duct ; 
indeed, 60 per cent, of sufferers 
have gall-stones. Not a few patients will give a history of 
a previous operation for gall-stones, the key to the diagnosis, 
viz. an enlarged spleen, evidently having been overlooked. 
The spleen is large, weighing 2 or 3 lb., and easily palpable 






Fig. 1 96. — ^Egyptian splenomegaly. 
(Stiven.) 
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in thin subjects. The blood examination reveals an ab- 
solutely characteristic feature. There is fragility of the red 
cells, that is, they tend to hsemolyse in isotonic salt solution. 

Treatment. — ^Providing that gall-stones, if present, receive 
appropriate treatment, splenectomy will render the patient 
symptom-free. Splenectomy and cholecyTstectomy per- 
formed at the same time is a big undertaking, and in frail 
subjects it is sometimes advisable to remove the spleen and 
the gall-bladder separately, with an interval of a few months 
between the operations. After the splenectomy the jaundice 
disappears, but the tendency to spontaneous haemolysis 
persists, and has been demonstrated twenty-five years after 
removal of the spleen. 

GAUCHJSn’S I>IS£AS£ 

Gaucher’s disease is characterised by an enormous enlargement of 
the spleen, which may weigh up to 8 or 9 lb. Pathologically the 
condition is generally conceded to be an endothelioma. In the 
majority of cases the splenic enlargement begins in childhood, usually 
before the age of 12, although the patient is rarely presented before 
adult life. Until the splenic enlargement becomes massive the symp- 
toms are few. There is slight anaemia of the chlorotic type, and the 
patient usually presents a brownish-yellow discoloration of the skin 
of the hands and face. A curious conjunctival thickening is a 
characteristic feature which helps to clinch the clinical diagnosis. 
Jewesses appear to be more prone to this disease than the rest of 
humanity. 

Treatment. — Splenectomy rids the patient of a large abdominal 
tumour. The end results of this, the only treatment, are not 
encouraging, for the patients seldom survive more than two years. 

Purpura 

Purpura is a disease of great interest to the surgeon. It 
forcibly intrudes into Ms diagnostic arena ; on rare occasions 
it is tbe cause of an intussusception, but more frequently tbe 
subserosal haemorrhages produce signs similar to those of 
acute intestinal obstruction (fig. 197) ; it may give rise to 
profound hsematuria or alarming hsemorrhage from a mucous 
lining of the body ; it is a condition wMch calls for blood 
transfusion, and evidence is accumulating rapidly that 
certain carefully selected cases are permanently benefited 
by splenectomy. 

In the past purpura has been divided into various types : 

1. Purpura simplex. 

2. Purpura rheumatica, or Schdnlein’s disease. 
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which do not respond to medical treatment should be 
splenectomised, and this measure, combined with blood 
transfusion, has given encouraging results. It is of advan- 
tage to give a series of blood transfusions both before and 
after splenectomy. 

Late Results. — ^Many patients appear to be cured. There is a 
possibility of “ gastric ” haemorrhages occurring from a dilated 
cesophageal varix. We encountered such a case where the child 
had been splenectomised five years before. In spite of repeated 
blood transfusions, he bled to death. 

EGYPTIAN SPUENOMEGALY 

Splenomegaly among the Egyptian fellaheen is one of their most 
disabling diseases (fig. 196). Stiven believes that the enlarged spleen 
is in some way connected with bilharzia. After careful preoperative 
preparation splenectomy performed under spinal anaesthesia has 
given excellent results. 

AcHOLxmro Jaundice 

By acholuric jaundice is 
meant jaundice without bile 
in the urine. Acholuric 
jaundice is usuaUy familial, 
but there is an acquired 
form which is very rare. 

The latter type is con- 
fined to women. The cause 
of acholuric jaundice is 
obscure. 

Acholuric familial jaundice 
is characterised by crises. 

These are ushered in with 
severe abdominal pain, and 
there are all the signs of bihary 
obstruction. The symptoms 
are identical with those of a 
stone in the common bile duct ; 
indeed, 60 per cent, of sufferers 
have gall-stones. Not a few patients will give a history of 
a previous operation for gall-stones, the key to the diagnosis, 
viz. an enlarged spleen, evidently having been overlooked. 
The spleen is large, weighing 2 or 3 lb., and easily palpable 






Fig. 1 96. — ^Egyptian splenomegaly. 
(Stiven.) 
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purpura, petechial haemorrhages appear distal to the con- 
stricted area. The tourniquet should he left in position for 
three minutes. 

Treatment. — The treatment of purpura in the acute stage 
is largely symptomatic. The general supervision of the 
patient is essentially the domain of the physician, but surgical 
complications, such as profound hssmaturia, suspected 
intussusception, or profound loss of blood necessitating 
transfusion, require the surgeon’s attention. 

The question of splenectomy arises in cases of recurrent 
or chronic purpura, which have been shown to have a 
diminished blood-platelet^ count. In such cases removal 
of the spleen has cured the disease. 

PERNICIOUS AN/EUIA 

The success which has attended the liver treatment of pernicious 
anaemia has rendered this condition almost entirely medical once 
more. A few years ago, at the Mayo Clinic, repeated blood trans- 
fusion, combined with splenectomy, was reported to be giving en- 
couraging results. 

EEUCOCVTHiEMIA 

Splenectomy is absolutely contraindicated, for in cases in which 
it has been tried it has proved invariably fatal. X-rays or radium 
are the only forms of treatment. 

CYSTS OF THE SPLEEN 

There are several distinct types of splenic cysts : 

1. Single, usually unilocular ^ non-parasitic cyst, — ^This variety 
often reaches a large size, and is satisfactorily treated by splenectomy. 
It is supposed to be due to an ancient subcapsular haemorrhage. 

2. Small multiple cysts are sometimes encountered at necropsy 
and occasionally at operation. They have no clinical signifi- 
cance. 

3. JPolycystic Spleen. — ^The polycystic disease is sometimes con- 
fined to the spleen, but is more often associated with congenital 
cystic kidneys and liver. 

4. Hydatid Cyst of the Spleen, — A number of cases of hydatid 
cyst of the spleen have been reported, and in this situation hydatid 
cysts are readily removed with the whole spleen. 

NEW-auOWTHS 

New-growtbs of the spleen are of the utmost rarity. 
Only about twenty cases of primary sarcoma of the spleen 
have been reported. The remaining new-growths, with the 
exception of Gaucher’s disease (which has been considered 
^ The normal blood-platelet count is 250,000 per cub. mm. 
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already), require no 
detailed consideration. 

PERISPLKNITIS 
Some degree of thicken- 
ing of the splenic capsule 
has been noted at necropsy, 
usually in sxibjects with 
advanced hepatic cirrho- 
sis. The best example of 
perisplenitis occurs in 
association with multiple 
serositis (Pick’s disease). 
In this obscure malady the 
spleen appears as though 
covered with sugar icing. 
The covering is hard, structureless, and gives staining reactions 
similar to hyaline cartilage. 

Fibrous perisplenitis, apparently the result of bygone inflammation, 
has received but scant attention in the literature. In the figure 
(fig, 198) illustrated the capsule of the spleen was a quarter of an inch 
thick in places, the organ was adherent to the diaphragm and to the 
cardiac orifice of the stomach, causing angulation of the latter. This 
produced dysphagia. Gardham has reported a similar example 
which so deformed the stomach that an X-ray diagnosis of carcinoma 
of the stomach was made. 

IlSTDICATIOlSrS FOR SPLENECTOMY 

The principal present-day indications for splenectomy 
may be summarised as follows : 

1. Rupture, with which is included delayed rupture, 
spontaneous rupture, and rupture of a splenic aneurism. 

2. Movable spleen with symptoms. 

3. Splenic anaemia — ^Banti’s disease. 

4. Von Jaksch’s anaemia. 

6. Eg37ptian splenomegaly. 

6. Acholuric familial jaundice. 

7. Recurrent or chronic purpxira, with a diminished 
platelet count. 

8. Cysts and abscess of the spleen. 

9. New-growths. 

* • • • • 

The spleen is a meeting-place of medicine and snrgery. 
We have outlined those conditions of particular surgical 
interest. There remains perhaps the most important task, 
that of presenting to the reader a readily assimilable table 
of enlargements of the organ. 



Fig. 198. — Perisplenitis. The capsule is 
a quarter of an inch in thickness in places. 
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ENLARGEMENTS OF THE SPLEEN 


1 . Infective 


r Bacterial 


Protozoal 


4. 

5. 


Typhoid (sometimes splenic 
Typhus. abscess ®). 

Anthrax. 

Tubercle.^ 

Septicsemia. 

Pneumonia, 
f Malaria.® 

Eala-azar. 

Weil’s disease. 

Syphilis. 

. Hydatid." 

[■ Splenomedullary leucocythaemia. 
Lymphatic leucocythsemia. 

Pernicious anaemia.® 

Poly cythaemia . 

Acholuric familial jaundice." 

Hodgkin’s lymphadenoma. 

L Purpura.® 

[ Splenic anaemia — Banti’s disease." 

Von Jaksch’s anaemia." 

Egyptian splenomegaly." 

[_ Non-parasitic cysts." 

Disease of liver. — Cirrhosis. 


2. JBlood diseases 


3. Cause unknown 


Metabolic 


/ Rickets. 
\ Amyloid. 

f Infarct 


6. Circulatory 


7. l>Jeoplastic 


f Endocarditis. 

\ Mitral stenosis. 

Aneurism of the splenic artery J 

{ Gaucher’s disease 
Angioma." 

Primary sarcoma 
Lymphosarcoma . 

" Benefited by splenectomy. 

® Splenectomy indicated sometimes. 

® Splenectomy indicated on rare occasions. 


THE LIVER 

The surgical conditions of the liver are limited. The success 
which often attends the removal of an immense hydatid cyst or 
the aspiration of a large tropical abscess, or, less frequently, the 
resection of a primary neoplasm of this organ, is due to a remarkable 
power possessed by the liver to a greater degree than by any other 
organ. It is that of regeneration. If a large part of the liver is 
destroyed and the noxious agent is removed, within twelve months the 
organ compensates its loss and regains its pristine bulk and activity. 

RUPTmiBl OB’ THE LlVEB, 

Tliere are no special symptoms and signs of a ruptxired 
liver ; th.ey are tliose of a hsemoperitoneum, very similar to 
a ruptured spleen. 
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The main difference is that localising signs, if present, are likely 
to he more in evidence upon the right side. The nature of the 
violence which produces this injury is usually of a crushing type. 
An extensive rupture of the liver is an extremely grave accident. A 
considerable proportion of these eases are associated with other severe 
injuries, and the total mortality is very high. We have noticed 
small tears in the liver at necropsy in subjects who have died from 
other injuries. Small tears probably occur rather frequently, but 
give rise to no serious symptoms, and consequently are undiagnosable. 

Treatment. — ^A hsemoperitoneum always requires imme- 
diate laparotomy. In this instance, when the abdomen has 
been opened and the liver is found to be severely torn, the 
rupture is dealt with by one of the following methods : 

1. If the tear is accessible and moderate in size, it is 
repaired by tiers of mattress sutures tied not too tightly. 



Fig. 199. — ^Method of repairing a deep rent in the liver by tiers of 
mattress sutures {JEJmergenoy Surgery). 

and preferably over a piece of detached omentum, for the 
liver is a friable organ. 

2. If the tear is not readily accessible, or very extensive, 
recourse must be made to packing with a length of gauze, 
the end of the gauze being left protruding from the abdoroinal 
wound. This packing should be left in situ for five days and 
then removed gradually. 
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Abscess oe the Livee 
A liver abscess can be due to many causes, and tbe 
infection reacbes the liver by one of several paths, viz. via — 

1. The Portal Vein. 

(а) Suppurative appendicitis. 

(б) Inflamed haemorrhoids. 

(c) Diverticulitis. 

(d) Inflamed carcinoma of the colon. 

(c) Typhoid (rare). 

(/) Amoebic abscess also comes under this category. 

2. The Hepatic Artery- 

General pyaemia. 

3. The Bile Ducts. 

Retrograd-e infection up the common bile duct ; usually a com- 
plication of a*gall-stone impacted in the common duct. 

4. The TJihbilicus. 

(a) Along the umbilical vein of the new-born. 

(ft) Along the veins of Sappey. 

5. Direct Extension 

(a) Subdiaphragmatic abscess. 

(b) Empyema. 

6. Infected Penetrating Wounds. 

7. Suppurating Hydatid. 

Pybephlbbitis (si/n. Portal Pyaemia) 

The causes of pylephlebitis are set out in the foregoing table. 
Pathology. — ^Particularly when occurring secondary to 
appendicitis, the commonest cause, the liver is often riddled 



Fig. 200- — Pylephlebitis. Liver riddled with small abscesses. 
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with abscesses (fig. 2C0). The abscesses are connected together, 
forming a “ canal and cavity ” system (H. M. Turnbull). 
In rare instances there is localisation of the infection. 

ri linic n.1 Features. — Repeated rigors usually usher in this 
very fatal complication. The patient soon becomes slightly 
jaundiced, and the liver will be found to be somewhat en- 
] arged and tender . When there is no known focus of infection, 
the rectum should be examined for inflamed haemorrhoids. 

If a swinging temperature and rigors occur in the comse 
of acute appendicitis, pylephlebitis is one of the first con- 
ditions to be considered. In the early stages pylephlebitis is 
often difiSicult to differentiate from subdiaphragmatio abscess. 

Prophylaxis. — (a) Haemorrhoids should never be removed 
in an acutely i nflamed state. (6) Ligation of the ileocolic 
vein in addition to appendicectomy is to be recommended 
in those rare oases of early acute appendicitis where rigors 
are in evidence. 

Treatment.— In very early cases repeated injections of intravenous 
mercurochrome may possibly abort the infection. Such treatment 
is well worth trying. When pylephlebitis is fully established, the 
outlook is practically hopeless, but we consider that it is more than 
justifiable to perform laparotomy. Several cases have been reported 
where a localised collection of pus has been evacuated, and the 
patient has recovered. We witnessed an unreported case where 
two large collections of pus in the right lobe were drained successfully. 
Unfortunately, the usual operative finding is that the surface of the 
liver is studded with abscesses. When such a picture is seen a fatal 
issue is inevitable, although the patient, if young, often drags on 
for several weeks. Such cases are almost the most distressing to be 
seen in surgical practice. 

TuoPiOAii Liver Abscess {syn. Ammbic Abscess, 
Solitary Abscess, Dysenteric Abscess) 

Tropical hver abscess is one of the terminations of amcebic 
hepatitis, which in turn is a complication of amoebic dysen- 
tery. Tropical liver abscess most often develops soon after 
dysentery ; less frequently its appearance is delayed, some- 
times many years. The incidence has diminished con- 
siderably since the introduction of treatment by emetine of 
the original infection. 

Pathology. — EntamoRhce histolyticce from the colon along the 

portal vein and enter the liver. Here they colonise and live at the 
expense of the liver cells, causing them to liquefy. The amount of 
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liver destruction is proportional to the size of the colony and the 
resistance of the host. Usually the abscess is solitary. Except in 
long-standing cases, amoebae can be isolated ftom a scraping of the 
abscess wall. The content of the abscess cavity seldom contains 
the parasite ; indeed, the pus is usually sterile. Characteristic pus 
from a tropical liver abscess is chocolate coloured, and consists of 
broken-down liver cells, leucocytes, and red blood-cells. 

The abscess, which in 90 per cent, of cases is situated in 
the right lobe of the liver, runs a variable covirse. 

1 . Usually it enlarges, most often in an upward direction. 
It is at this stage that surgical intervention is called for. 

2. It may become encapsulated and remain dormant for 

long periods. 

3. Very occasionally it re- 
solves completely under 
emetine treatment, or even 
without such treatment. 

4. Unrecogrdsed and tm- 
treated, it often bursts into 
neighbouring viscera (fig. 201), 
or less frequently, points be- 
neath, the skin overlying the 
liver. 

The bursting of a liver 
abscess into the lung and 
the expectoration of a quan- 
tity of chocolate-coloured 
sputum sometimes results in 
a natural cure. 

Bacterial infection is a 
possible and serious complica- 
tion of tropical liver abscess. 

Clinical Features. — ^White men, usually between the ages 
of 20 and 40, who have resided in the tropics for only a com- 
paratively short time, are the most frequent victims. Possibly 
because they drink less alcohol, women are rarely affected. 

Fever is nearly always present. Rigors occasionally occur, 
especially in the early stages. 

Pain is constantly present in the liver area, and is 
occasionally referred to the right shoulder. 



Pig. 201. — Directions in which, 
a tropical liver abscess may burst. 
(After Cope.) 
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Tenderness and. rigidity in acute cases is comparable to 
tbat of acute cholecystitis. In old-standing chronic cases 
tenderness is often absent. 

Enlargement of the liver can often be demonstrated by 
clinical methods. An X-ray examination is frequently 
most helpful in demonstrating the enlargement, upward 
enlargement being characteristic. 

Basal lung signs on the corresponding side are always 
present in acute cases of hepatic abscess. 

General symptoms — ^anaemia, anorexia, abdominal discom- 
fort, and an “ earthy complexion ” — of chronic infection are 
often the first symptoms. 

Treatment. — When the diagnosis is even suspected intra- 
muscular injections of emetine are commenced, and are con- 
tinued if the diagnosis of an amcebio infection is confirmed. 
When the signs point to tropical liver abscess, there should 
be no tmdue delay in evacuating the pus. This may be 
done in one of the following ways ; 

1. Aspiration has yielded good results, and is the treat- 
ment of choice in most cases. 

After the skin, has been anaesthetised by novocaine, a No. 9 bore 
hollow needle 3^ inches long is inserted into the right lobe of the 
liver, usually through the eighth or ninth intercostal space in the 
mid-axillary line. If the abscess cavity is entered pus is evacuated 
by attaching an aspirating syringe to the needle. If pus is not at 
first encoxintered the needle is partially withdrawn and reintroduced 
in a different direction. The considered opinion of those with ex- 
perience in these cases is that injection of medicated fluids into the 
abscess cavity is useless and harmful. Re-aspiration in a few weeks 
is sometimes necessary. 

2. Cantlie^s method is indicated wben the pus is too thick 
to run through a hollow needle. A special combined trocar 
and canniala is employed. A drainage tube is introduced 
into the abscess cavity through the cannula. 

By minimising the possibility of secondary infection, 

8. Open operation is seldom required ; formerly it was the usual 
method of treatment. 

_ The transpleural approach, similar to that used for a sub- 
diaphragmatic abscess, is the usual route to be followed. When the 
abscess is more anteriorly placed or is invading the left lobe of the 
liver, then the abdominal approach is chosen. 
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wMch, particularly in hot countries, is very prone to occur, 
aspiration and emetine have reduced considerably the mor- 
tality of tropical liver abscess. 

ACTINOMYCOSIS OF THE T-IVER 

Actinomycosis of the liver produces the well-known honey- 
comb ’’ liver. The ray fungus reaches the organ in one of the 
following ways : 

1 . Secondary to actinomycosis of the right iliac fossa, 50 per cent. 

2. Direct continuity . . . - . . 20 ,, ,, 

3. Metastasis, particularly from the neck - - 30 ,, ,, 

For the treatment of the original actinomycotic lesion intensive 

iodine therapy will doubtless have been tried, but by the time the 
liver is involved the prognosis is almost hopeless. 

HEFATIC SYPHinS 

As far as the liver is concerned syphilis, always an accomplished 
actor, can, and often does, deceive the clinician, and even the opera- 
tor. Gummata form rounded masses in the right lobe of the liver 
many years after the primary infection. These swellings sometimes 
push up the right cupola of the diaphragm, and simulate closely a 
liver abscess. In the left lobe such a mass forms an epigastric 
tumour, liable to be mistaken for a carcinoma of the stomach. A 
single gumma of the lower part of the right lobe imitates a primary 
hepatic neoplasm or even an enlarged gall-bladder. Multiple 
gummata of the liver give signs not unlike secondary carcinoma 
when examined clinically, although, when displayed to the light of 
day, they lack the characteristic umbilicated appearance of the 
latter. Syphilitic cirrhosis is sometimes accompanied by ascites. 

TUBERCULOSIS OF THE LIVER 

Tuberculosis of the liver is exceedingly uncommon. When 
present it is usually secondary to ileo-csecal tuberculosis. It some- 
times takes the form of solitary masses or localised abscesses which 
have been drained successfully. 

Hydatid Disease oe the Liver 

Altkoiigh. tlie parasite may develop in any one of the 
many organs, in 70 per cent, of cases it does so in the liver. It 
enters this structTire through the radicles of the portal vein. 

Pathology. — A hydatid cyst consists of two distinct 
layers. There is the ectocyst made np of fibrous tissue, 
the result of the liver’s reaction to the parasite and the 
endocyst formed of the parasite itself. The ectocyst is 
grey in colour, and intimately blended with the liver. The 
endocyst is whitish and elastic, and contains the hydatid 
fluid. Daughter and granddaughter cysts may form within 
(figs. 202 and 203). The endocyst very closely resembles 
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a child’s uncolotixed balloon filled with water. Hydatid 
fluid registers a specific gravity of 1,006 to 1,009, con- 



Stmple Cyst . — ^The 
usual type in a young 
adult. 


Development of 
daughter cysts, — Com- 
monly seen in the 
adult. 


Fia. 202. 


Development of 
granddaughter cysta^ 
and other complica- 
tions such as sup- 
puration and rupture, 
typify cases which 
have been neglected 
until past middle life. 



tains no albumin, occasionally a trace of sugar, and, 
when not too old, booklets and scolices. 

Clinical Features. — ^In their early stages hydatid cysts are 
symptoroless. In the course of time, owing to the prepon- 
derance (75 per 
cent, of cysts) on 
the inferior as- 
pect of the liver, 
a visible and pal- 
pable tumour in 
the upper seg- 
ment of the 
abdomen is dis- 
o o ver e d (H . 

Dew). The size 
to which a hyda- 
tid may attain 
without causing 
much disturb- 
ance of health 
woTxld seem to be 
limited only by 


IFio. 203. — Mialtiple hydatid cysts in the liver. 
The patient, -vrlio had never left England, died 
after a street accident. 
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tke volume of the peritoneal cavity. In academic circles 
undue prominence is accorded to the hydatid thrill, a sign 
which is rarely present, even in advanced cases. Percussion 
reveals dullness over the swelling continuous with the liver 
dullness. 

When the liver is enlarged upwards by the cyst the diag- 
nosis is much more difficult, and amongst other conditions 
a difierential diagnosis must be made between hydatid cyst 
and tropical liver abscess. Naturally, when the patient 
hails from Australia or a locality where hydatid disease is 
rife, the diagnosis is simplified. Radiography and im- 
munological tests are of great diagnostic assistance in 
obscure eases. 

The lutradermic Test (Casoni and Fairlie) is comparable to the 
tuberculin reaction, and is positive in 95 per cent, of all cases of 
hydatid disease. 

A blood count shows an eosinophilia (6 per cent, or more). 


Course of the Disease. — 1. Occasionally the parasite dies. 
The fluid is absorbed, and all that remains is an encapsuled, 

laminated, bile-stained 



Fig. 204. — An encapsuled hydatid found 
at necropsy. (Aschoff.) 


membrane, such as is 
occasionally found at 
necropsy (fig. 204). In 
very old-standing cases 
the walls of the dead 
parasite calcify. 

2. Usually the cyst 
gradually enlarges, and 
by its size becomes 
m anif est. It is at this 
juncture that surgical 
intervention is indi- 
cated. 

3. Complications 
arise. “ It is the onset 
of complications that 


makes the morbidity not much inferior to that of malignant 


disease ” (Fortacin). 
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Treatmdbnt of Hydatid Cyst of the Liver 
The only treatment is surgical, for there is no drug 
which has the slightest effect upon the course of the disease. 

The cyst should be exposed by an incision which gives the best access 
to the cyst. The peritoneal cavity is packed off with gauze wrung 
out in saline solution. Finally, a black pack, wrung out in 1 per cent, 
formalin, Is tucked around the exposed liver — black so that daughter 
cysts and scolices should show up against the background ; formalin 
because this antiseptic kills the parasites. The cyst is aspirated, 
and a quantity of formalin solution is introduced so as to render the 
cyst about three-quarters full. An incision is made through the 
liver overlying the cyst, and the ectocyst is opened. This brings 
the rubbery endocyst into view. Very gently the endocyst is grasped 
with ovum forceps, and the endo- is separated from the ectocyst. 
The aim in view should be to separate the endocyst and deliver it 
intact- This is possible in uncomplicated cases. In complicated 
cases it is sometimes necessary to remove the endocyst piecemeal. 
When the endocyst can be cleanly and completely enucleated, the 
resulting cavity in the liver is filled with normal saline and closed 
completely. In less favourable circumstances it is advisable to 
drain the cavity. !No attempt should ever be made to remove the 
ectocyst. We have seen the liver irreparably split during an in- 
effectual attempt to excise an ectocyst in the belief that it was the 
endocyst. In all cases full precautions should be taken to prevent 
spilling the contents of the cyst into the peritoneal cavity or the 
layers of the abdominal wall. Such precautions minimise the 
possibility of dissemination of the disease. 

COMFLIOATIOHS OF HePATIC HyDATID CyST 

1. Rupture 

(а) Into the peritoneum, 

(б) Into the biliary channels - 

(c) Into the alimentary canal. 

(d) Into the thorax. 

2 . Suppuration 

Rupture into the peritoneum is accompanied by profound shock, 
and all the sign of general peritonitis. A green discoloration about 
the umbilicus has been noted in rare instances. As with any case of 
rupture of a hydatid cyst, anaphylactic phenomena, notably 
urticaria, are prone to occur. The treatment of intraperitoneal 
rupture must be immediate, and directed to combating shock and 
cleaning the peritoneal cavity. Even in those who survive, the 
ultimate prognosis is for the disease must tend to become 

disseminated in the peritoneum. 

Neoplasms of the Liver 

PRIMARY TUMOURS 

1. Angiomata. — Cavernous angioma is the commonest primary 
neoplasm of the liver. It is usually small, and causes no symptoms. 
Large angiomata occasionally arise ; they are frequently m the left 
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lobe, and may attain enormous dimensions. One of 37 lb. has been 
reported, and another of 10 lb. was successfully removed. When 
such a tumour appears laparotomy will be indicated. If the neo- 
plasm is found to be localised and accessible, it should be excised, 
care being taken to cut through normal liver a reasonable distance 
from the vascular growth. The use of the cautery knife is advan- 
tageous in this instance. 

2. Adenomata. — (a) There is a rare tumour often known as a 
hepatoma which grows rapidly, and tends to become malignant. 



Fig. 206. — Hepatoma removed from 
the liver of a woman of 28. 



Fig. 20 6 — Enormous enlarge - 
ment of the liver. A ease of 
cystadenoma of the bile ducts. 


The subject is usually an adolescent or a young adult. Whenever 
possible, resection of the tumour is indicated. 

(fe) Cystadenoma can develop from the intrahepatic bile canaliculi. 
The condition is of the utmost rarity, and the liver grows slowly to 
an enormous size (fig. 206). The whole liver m the case illustrated 
was a mass of cysts of varying sizes, and eventually the neoplasm 
proved fatal. 

8. Congenital cystic liver occasionally accompanies congenital 
cystic kidney. 

4. Primary Carcdnoma of the Liver , — In 98 per cent, of cases 
carcinomata of the liver are secondary, yet cancer of the liver ” 
(indicating that the liver is the primary seat of the neoplasm) is a 
favourite diagnosis amongst a certain section of the profession. 
Primary carcinoma of the liver is often of the nodular form, not 
unlike hepatic cirrhosis at first sight ; indeed, primary carcinoma 
of the liver sometimes occurs in areas of regeneration which accom- 
pany cirrhosis (Turnbull). It has been found in persons under the 
age of 20, and even in childhood. Sometimes this neoplasm, which 
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is always fatal, is accompanied by irregular pyrexia. A localised 
primary carcinoma of the liver is occasionally found, and this form 
has been treated by excision, but early recurrence is visual. 

5- I^rimary sarcoma of the liver is even rarer than primary car- 
cinoma. 

RESSKCTIONT OF xV PORTION OF THK MVER 

Although always a serious undertaking, resection of a primary 
growth of the liver is often attended by success. The mortality 
at the present time is about 25 per cent, of all cases. The best 
method of arresting haemorrhage is to pass and tie deep interrupted 
sutures half an inch beyond the proposed line of section. The 
resection itself usually takes the form of a wedge, which should 
include half an inch of healthy liv^er on all sides of the tumour. 
The resulting raw surfaces of the cut liver are approximated by 
deep sutures inserted with a blunt liver needle and tied not too 
tightly. 

Sbcondary Neoplasms op the Liver 

1. Secondary Carcinoma* — As is well known, the liver is 
a favourite site for carcinomatous metastases. Charac- 
teristic secondary growths in the liver are umbilicated. 

Invasion of the liver by a primary carcinoma of the gall 
bladder does not come into the above category. We have 
resected successfully a portion of the liver, together with the 
gall bladder, in such a case. 

2. Secondary sarcoma of the liver is not uncommon. 

3. Secondary melanoma occurs frequently, unless the 
primary growth is removed very early. In the case of 
melanoma of the uveal tract, treated by early excision of 
the eyeball, secondary growth in the liver may appear after 
years of apparent freedom. 

HEPATOPTOSis {syn. Movable, Wandering, or Dislocated Liver) 

Hepatoptosis is rarely congenital, may be acqviired, but is usually 
part of a general visceroptosis. The congenital form is due to an 
absence of certain ligamentous supports of the liver, while the 
acquired form is thought to arise from injury. Almost without 
exception the patient is a female, and in extreme cases the liver 
descends below the umbilicus. When it is impossible to control this 
displacement by a belt, and when it is not associated with general 
visceroptosis, operation has been advised and practised successfully. 
After scarification of its dome, so as to invite adhesion to the dia- 
phragm, the liver is slung to the abdominal wall and lower costal 
cartilages. 

rieuel’s lobe {syn. Floating Lobe, Linguiform Lobe, Partial 
Hepatoptosis). 

There is a tongue of liver projecting downwards from the right 
lobe, which forms a palpable mass beneath the right costal margin. 
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Th.is accessory lobe must be distinguished from an enlarged kidney, 
the only certain method being by palpating the kidney separately 
from it. Riedel’s lobe was thought to arise from tight lacing, yet it 
is met with at the present time, when the corporal constriction of 
former days is rare. This condition is believed to be more common 
in patients with a diseased gall bladder, the reason for this relation- 
ship being unknown. 

The STJuaiCAE Aspects op Hepatic Cirrhosis 

Alcoholic cirrhosis {syn. Atrophic cirrhosis, Hobnail liver). 
— ^Eor the treatment of ascites due to this disease omento- 
pexy was devised. The operation aims at establishing an 
efficient venous anastomosis between the systemic and 
portal systems. It is indicated when the patient has with- 
stood several tappings, has promised to be a total abstainer, 
and is free from pulmonary, renal, or cardiac disease. 

The Talma-Morison Operation. — Laparotomy is performed and 
ascitic fluid evacuated. The surfaces of the liver and spleen are 
scrubbed with gauze to encourage subsequent adhesion between these 
organs and the parietal peritoneum. The omentum is then fixed 
to the parietes at several points, particularly to the peritoneal edges 
of the incision. After the operation, several further tappings are 
necessary, but in successful cases the ascites abates, and large veins 
coursing over the abdominal wall bespeak the establishment of an 
efficient collateral circulation between the portal and systemic 
circulations . 



Fxa. 207. — ^TannaMll’s operation. Inset shows the perforated glass 

bobbin. (Tannahill.) 


Tannahill’s Operation. — ^Laparotomy is performed, and omentum 
is stitched to the sheath of the rectus. Two perforated glass 
bobbins (fig. inset) are fixed in the position shown in (fig. 207). By 
their agency ascitic fluid drains into the abdominal wall and 
becomes absorbed. This obviates the necessity for tapping, while 
the formation of a collateral circulation is in progress. 


18 
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The following table of the usual enlargements of the liver 
will be found to be of service : 


ENLARGEMENTS OF THE LIVER 


" Witli 
jaundice 


Regular 


' Cholangitis (secondary to com- 
mon duct stone impaction^). 

Pylephlebitis 

Liver displaced downwards by 
subphrenic abscess.^ 

Carcinoma of head of pancreas. 

N.A.R. poisoning* (look: for vein 
puncture at elbow). 

Catarrhal jaundice. 


General I 
enlargement 1 


Without 

jaundice 


L Irregular — Late secondary carcinoma. 


r Regular 


A 


Cirrhosis. 
Failing heart. 


Leucocythajmia. 

Rickets . 

Amyloid (exiamine spleen 
urine). 


and 


Irregular | Secondary carcinoma. 
*=* L Gummata. 


JLocalised 

lump 


' Is it the gall bladder ? 
Hydatid. 

- Tropical abscess. 

Hepatoma. 

.. Riedel’s lobe (rare). 


Massive f Polycystic disease (examine kidneys). 
irregular -j Cystadeiioma. 
enlargement L Secondary melanoma. 

^ Pyrexia a feature. 


Beware the individual with a glass eye and a large liver. 
Many years may elapse between the extirpation of the 
eyeball for melanoma and the appearance of secondary 
deposits in the liver (see p. 117, chapter, Jaws ”). 



CHAPTER XVI 

THE GALL BLADDER AXD BILE DUCTS 

co]sraEisrix-A.L ABi}sroR]vi:A.EixiES 

There are great variations in tire anatomical arrangement ot the hile 
passages. For instance, the gall hladder may enter the common 
duct directly, the cystic duct being absent. Conversely, the cystic 
dnct IS sometimes of considerable length, opening into the common 
duLct low down. The cystic artery and right hepatic artery from 
which it springs at times lie anteriorly to the ducts. These are hut 
a few of the possible variations in this region. They are of great 
importance in operative surgery. 

The Grail Bladder may have a Mesentery. — ^It is in these cases that 
the rare abdominal emergency torsion of the gall bladder occurs. 
Cholecystectomy is the treatment, and because of the laxity of the 
parts it is seldom difficult. 

Bnplication of the Gall Bladder. — Cases have been reported, of 
patients with two gall bladders, one of which is full of stones and 
the other free. 

Absence or Obliteration of Part of the Bile Ducts. — ^When the com- 
mon bile duct is congenitally occluded the infant becomes jaundiced 
soon after birth- Life is not prolonged for more than a few weeks. 

Congenital Cysts of the Bile Ducts. — Closely allied to the above is 
cystic dilatation of the common duct, which may be explained by 
partial congenital occlusion. A palpable cystic swelling develops 
during childhood or youth, and sometimes becomes immense. 
Anastomosis of the cyst with the small intestine has been carried out 
successfully. 


Fig. 208. A. S3ma- 

posium. of methods of 
treating early complete 
tears of the biliary tract - 


TItA.TJM:ATIC RTJPXIJItE OX XHE niEE XA.SSA.aES 

Rupture of the gall bladder or the bile passages is a rare abdominal 
injury, usually the result of a run-over accident- It is unlikely that 
a correct pre-operative diagnosis will be made. The signs are 
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identical with those of rupture of the small intestine. When the 
abdomen is opened bile is found in the peritoneum. 

The best methods of treating these injuries are represented in 

fig. 208 . 

Cholecystitis 

Acute olistractive cholecystitis implies that there is a stone 
impacted in the cystic duct. The first result is usually a 
hydrops (,syn. mucocele) of the gall bladder (fig. 209). In- 
fection is liable to supervene, and an empyema of the gall 

bladder results. On rare occasions the 
distended inflamed organ perforates. 
Doubtless the infrequency of perforation 
is due to the fibrotic nature of an organ 
which has long been the seat of chronic 
cholecystitis. Perforation is favoured by 
cathartics and ingestion of solid food, 
but with the patient confined strictly to 
bed and on a fluid diet, it is almost 
unknown. 

Acute Non-obstructive Cholecystitis. — 

acute inflammation, from catarrhal to 
Again perforation is ex- 



Fig. 209 . — Muco - 
cele of the gall 
bladder. 


All grades of 

gangrenous cholecystitis, occur, 
ceptional save in the case of acute typhoid cholecystitis. 
Treated expectantly, it has been found that 10 per cent, of 
the latter cases culminate in perforation. 

Clinical Features of Acute Cholecystitis. — ^The onset is 
usually sudden. The pain is located in the right hypo- 
chondrium, and there is often pyrexia, sometimes up to 
101° F. or more. Biliary colic may be experienced, and it is 
a mistake to consider this only occurs in cases of gall-stones. 
There is rarely jaundice. On examination tenderness and 
rigidity in the right hyrpochondrium is found. If the 
patient can be persuaded to relax, particularly in ob- 
structive cases, an enlarged gall bladder can be palpated. 
Where rigidity is a notable feature, the signs closely mimic 
those of acute appendicitis, the only difference being that the 
maximal rigidity is inclined to be higher, that is, nearer the 
costal margin. The differential diagnosis between acute 
appendicitis and acute cholecystitis is often difficult. Acute 
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pyelitis and other acute inflammations of the right kidney 
must also be excluded. 

Treatment. — ^Experience shows that in most cases the 
acute symptoms of acute cholecystitis subside with intelli- 
gent inactivity. The patient is placed in Eowler’s position, 
and for the first forty-eight hours water alone is given. If 
the temperature, pulse, and other physical signs show that 
the inflammation is subsiding, the diet is gradually increased. 
During the third week laparotomy is performed and, if 
feasible, cholecystectomy carried out. 

When there is uncertainty about the diagnosis, or the 
signs point to a definite empyema of the gall bladder, urgent 
laparotomy may be performed. Under such circumstances 
it is usually advisable to limit the operation to chole- 
cystostomy, although in the opinion of some, even under these 
circumstances cholecystectomy is the operation of choice. 
Typhoid fever is now comparatively rare. In acute typhoid 
cholecjrstitis, because of the danger of perforation, im- 
mediate laparotomy must be advised. 

Because general peritonitis supervenes readily and rapidly, 
perforation of an infected gall bladder is a grave com- 
plication. The only hope lies in the immediate drainage of 
the peritoneal cavity and the gall bladder. 

Chronic Cholecysiitis. — Chronic cholecystitis is now recog- 
nised by many as the most frequent organic cause of chronic 
dyspepsia. While the disease is commonest in middle hfe, 
there is increasing evidence that the original infection occurs 
in early adolescence, or even in childhood. In most estab- 
lished oases the history dates back many years. Eemales are 
more commonly affected than males (2 : 1). 

Pathology . — ^The wall of the gall bladder is thickened and 
opaque. Its mucous membrane shows evidence of chronic 
inflammation. On slitting up the gall bladder the well- 
known condition of ‘ ‘ strawberry gall bladder ’ ’ is sometimes 
found (fig. 210), but this interesting finding is distinctly 
rare. The pinhead, yellowish deposits are composed of 
cholesterol esters. Variable adhesions are foimd about the 
gall bladder ; sometimes these are exceedingly dense. 
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Occasionally fistula formation occurs between the gall 
bladder and adjacent organs. In 55 per cent, of cases 
chrome cholecystitis is associated with gall-stones. 

Symptoms . — ^Flatulent dyspepsia and pain in the right 
hypochondrium are the leading symptoms. The dyspepsia 
associated with chronic cholecystitis has newer been ade- 
quately explained. Sometimes there is associated hypei*- 
chlorhydria, which accounts for gastric discomfort, but at 

other times the test meal shows no 



striking departure from normal. 

It is our belief that cholecystitis brings about 
pyloric spasm, and in order to overcome that 
spasm the patient swallows air. Here, at least, 
is an explanation of the belching. Chronic 
cholecystitis is often overlooked, for the re- 
maining symptoms are extremely varied. For 
instance, pseudo -anginal attacks sometimes 
have their origin in a gas-laden stomach 
secondary to a diseased gall bladder (Miller). 

So variable can be the symptoms of chronic 
cholecystitis that the diagnosis may become 
abused. The tendency to make cholecystitis 
a diagnostic rubbish heap, as chronic appendi- 
citis and pyorrhoea alveolaris have been before 
it, should be avoided. A corrective in this 
respect is that in a large analysis of cases of 
proven cholecystitis 90 per cent, had pain in the 
right upper quadrant of the abdomen. 


berry gall bladder. Diagiiosis. — Cholecystograpby has re- 

volutionised the accurate diagnosis of cholecystitis. 

Cholecystography . — ^Visualisation of the gall bladder by 
X-ray has been one of the many notable advances in surgerj’' 
during the past few years. The test depends upon the 
excretion in the bile of tetrahalogen compounds of phenol- 
sulphonephthalein. The evening meal, consisting of an egg, 
bread and butter, and stewed fruit, is taken at 6 p.m. Soon 
after the meal the patient takes 6 capsules of tetraiodo- 
phenolphthalein at half-hourly intervals with water. No 
food of any kind is allowed rmtil the radiological examination 
has been made, but the patient is permitted and urged to 
drink water, which may, if necessary, be flavoured with fruit 
juices. Films are taken at 9 a.m., 11 a.m., and 12 noon the 
following morning. Then a glass of milk with cream is 
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given (to empty tlie gall bladder), and a final film is taken. 
Normally, tbe gall bladder is visualised by this method 
(fig. 211). The most frequent and reliable sign of gall- 
bladder disease is failure of the gall bladder to cast a 
shadow in any of the serial X-rays. Distortion of the gall 
bladder or the presence of gall-stones can sometimes also 


be demonstrated. 

Treatment. — Unless there 
cystectomy should be per- 
formed, and there is hardly 
a more satisfactory opera- 
tion. Medical treatment 
rarely cures the patient. 
Felamine, a preparation of 
cholic acid and urotropin, 
sometimes gives temporary 
relief. The dose is 1 tablet 
t.d.s, p.o. Careful dieting 
and a course of spa treat- 
ment or saline aperients oc- 
casionally render the patient 
S3nmptom-free, but eventual 
recurrence is only too 


are contraindications, chole- 



oommon. 


Fig. 2H. — A. normal 


Typhoid Carriers. — ^It is now cholecystogram- 

proven that typhoid carriers 

harbour living organisms in their gall bladders. These are discharged 
into the alimentary tract from time to time, and eliminated through 
the faeces. Cholecystectomy in such cases rids the patient of his 
infection, and the community of a potential danger. 


GAiin-STON-ES (syn. Cholemcthiasis) 


.SEitiology. — “ Every gall-stone is a monument to the germ 
which lies within it ” (Moynihan). In other words, at some 
time previously there has been an attack of bacterial chole- 
cystitis. 

Tsrpes of Stones. — 1. The solitary calculus is rounded, 
and may attain a great size. In some cases it consists 
of pure cholesterol, when it is feebly translucent, like 
tallow. More often, although consisting mainly of choles- 
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terol, there is a deposit of bile pigment in its composition 
(fig. 212). 

2. Multiple stones (fig. 214) are the commonest. By 
mutual pressure they become faceted. When such a stone is 
bisected it will be seen to consist of alternating layers of 
cholesterol and bile pigments, hence these stones are also 
known as mixed calculi. The stones are frequently all much 
of the same size, which suggests that they were formed at one 



Fig. 212. — Solitary gall- 
stone from a gall bladder. 
It is unfaceted. 





Fia. 213- — Gall bladder 
packed with calculi. (X- 
ray after removal ) 


and the same time. Often the gall bladder is packed with 
these stones (fig. 213). 

3. Pigment stones (fig. 215) are composed of bile pigments, 
and usually take the form of biliary mud. This type of 
calculus is more often found and formed in the bile ducts 
than in the gall bladder. Pigment oalcuh sometimes take 
the form of black grit, which on chemical analysis is shown 
to be calcium bilirubin. 

Clinic^ Features. — A. fat female of 40 is the classical 
sufferer. Useful as is this clinical memorandum, it should 
be remembered that gall-stones at a much earlier age occur 
quite often, and in both sexes, even occasionally in child- 
hood. 
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Silent Gall-stones. — is possible for calciili to be present in the 
gall bladder and give rise to no symptoms during a long lifetime. 
About 5 per cent, of adult necropsy subjects have stones in the gall 
bladder which have not contributed to the cause of death. 



Fio. 214. — ^Multiple gall-stones. 


Inaugural Symptoms. — Stones in the gall bladder usually 
give rise to reflex dyspepsia, which, has been discussed under 
chronic cholecystitis. The patient feels distended after 



iFio. 215. — Pigment stones and bihary mud. 


meals ; women have to undo their corsets, and flatulency is a 
regular accompaniment. This stage may last for years, until 
one day a stone enters the cystic duct. Migration of the 
stone into the cystic duct is accompanied by : 

Gall-stone CoUc .^ — Suddenly the patient experiences 
excruciating pain in the epigastrium and right hypoohon- 
1 See Pseudo -’biliary* Colic, p. 453. 
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drium. The pain shoots to the back or between the shoulder 
blades. In severe cases it “ doubles her up,” and she rolls 
in agony on the floor. The attack often passes off as 
suddenly as it came on. In most cases heat somewhat 
relieves pain, and in old-standing cases a brown pigmen- 
tation of the skin over the right hypochondrium bespeaks 
frequent hot applications. 

Physical Signs . — ^When examined soon after an attack of 
gall-stone colic a tender enlarged gall bladder may be pal- 
pated. Deep tenderness in the right hypochondrium can 
often be elicited even during the stage of the inaugural 
symptoms. 

3Iurphy'’s Sign . — continuous gentle pressure is exerted over the 
right hypochondrimn (fig. 216) while the patient takes a deep 



Fig. 216 . — Murphy’s sign. (Moynihan’s method ) 

breath, there is a “ catch in the breath ” just before the zenith of the 
inspiration. 

Soas's Sign . — ^There is an area of epieritic hypersesthesia posteriorly 
between the ninth and eleventh dorsal segments of the right side. 

Stones in the Common Hepatic and Common Bile Dtjots 
"While it is possible for stones to be present in the common 
bile duct without jaundice, the typical features of this con- 
dition are colic followed hy transient jaundice. If the stone or 
stones pass onwards into the duodenum, the attack will last 
a few hours, at the most a few days. The patient becomes 
jaundiced, the stools are clay -coloured, and the urine dark. 
These symptoms pass off completely three or four days after 
cessation of pain. Bile can be demonstrated in the urine for 
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several days after the yellow tinge of the skin and conjunotivse 
is no longer perceptible. Impaction of a stone (fig. 217) can 
occur in the supraduodenal or retroduodenal portions of the 
common duct, or at the ampulla of Vater. When impaction 
occurs, colic continues at varying intervals, but gradually the 
pain lessens and usually passes off completely. The jaun- 
dice deepens, but nevertheless varies in intensity from day to 
day. The skin commences to itch, sometimes intolerably. 
The patient loses weight. Erom the viewpoint of differential 
diagnosis perhaps the most important sign is that in cases of 
calculus impaction the depth of the jaundice varies. Another 


Fig. 217. — ^XJsual sites of impaction 
of biliary calculi. 

1. In Hartmann’s pouch. 

2. In the cystic duet. 

3. In the common hepatic duct. 

4. In the supraduodenal portion of 
the common duct. 

5. In the retroduodenal portion of 
the common duct. 

6. In the ampulla of Vater. 


less reliable sign is the absence of a palpable enlargement of 
the gall bladder (see Courvoisier’s law, p. 283). 

With expectant treatment, most cases of calculus impacted 
in the common bile duct tend to improve for a time. If the 
obstruction is not relieved eventually the jaundice becomes 
profoimd. 

Death usually follows in one of three ways : 

(а) The Inver ceases to F sanction. — T his is heralded by the 
secretion of “ white bile.” The ducts above the stone are 
found filled with a clear mucoid fluid. The finding at opera- 
tion of white bile within the ducts is of grave, but not 
necessarily fatal, significance. 

(б) Suppurative Cholangitis (syn. the Intermittent Hepatic 
Fever of Charcot). — ^Where there is stagnation of bile, in- 
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fection is prone to occur. Suppurative cholangitis is ushered 
in by a rigor, and later the temperature chart reveals sudden 
elevations, precipitate descents, and complete intermissions, 
known colloquially as the steeple chart."’ There is loss of 
appetite and malaise. Pain is not a marked feature, but it 
may be referred to the right shoulder. The jaundice deepens, 
and an enlarged, tender liver can often be made out. Unless 
the bile passages are drained at the earliest possible moment — 
and the simplest method is by cholecystostomy — ^the condition 
is nearly always fatal. At necropsy an engorged, bile-stained 
liver riddled with multiple pin-head abscesses is found. 

(c) The gall-stone ulcerates through the wall of the com 
mon duct, and general peritonitis supervenes. 


BILIAUV FISXXJLiE 

(a) Due to a Stone ulcerating through the Wall of the Gall Bladder 

1. Into the Duodemim, — Gall-stones in the gall bladder may ulcer- 
ate through into the duodenum. This is the commonest internal 


Tig. 218. — One 
method by which the 
common bile duct may 
be severed in cholecys- 
tectomy. The accident 
IS more common when 
the gall bladder is re- 
moved from its fundus 
downwards. 


biliary fistula. If the stone is over one inch in diameter, intestinal 
obstruction sometimes follows, the stone becoming impacted in the 
ileum (p. 341). 

2. Into the Colon. — ^No untoward complication follows, as a rule, 
but a large stone may become impacted in the rectum. 

3. I'hrough the Skin of the XJmbilicus. — ^The gall-stones are extruded 
on to the surface. 

4. Into the I^evitoneuTn. — General peritonitis quickly supervenes. 

5- Into the Ureter. — ^The curiosity of a gall-stone in the urinary 

bladder has occurred. 

6. Into the Thoraoe. — A broncho -biliary fistula results. The 
patient may cough up gall-stones - 
(b) Post-operative Fistula 

1. After Cholecystostomy. — 'Occasionally a cholecystostomy open- 
ing fails to close naturally. When the cystic duct is occluded, the 
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disdiarge is mucus. Sspecially if there is partial obstruction to 
the common duct, the fistula discharges bile. 

2. After Cholecystectomy . — A biliary fistula after cholecystectomy 
usually means that the common bile duet has been injured or divided 
completely. This accident would never occur if the operation is 
performed in the manner described below. It is more liable to 
occur when the gall bladder is removed from its fundus downwards 
and a way in which this happens is depicted in fig. 218. 

The Teeatmeht oe QAxai.-STONES 
Stones in the Gall Bladder. — ^Medical treatment sometimes 


relieves symptoms, but never 
bladder. Unless there is 
some definite contraindica- 
tion to operation the correct 
treatment for stones in the 
gall bladder is cholecys- 
tectomy. Cholecystostomy 
(removal of stones and 
drainage) is now compara- 
tively rarely employed, 
except in the aged, when 
operation has to be under- 
taken urgently for empyema 
of the gall bladder, or when 
adhesions are so dense as to 
render the identification of 
the junction of the cystic and 
common ducts impossible. 

Cholecystectomy . — ^It is im- 
portant to have the patient 
in the “ gall-bladder posi- 
tion,” that is, with the back 
arched over a sandbag or 
some similar contrivance. 


removes stones from the gall 



Fia. 219. — Choleoysteotomy. The 
junction of the cystic, common 
hepatic, and common bile ducts has 
been displayed and the cystic artery 
has been clamped and divided- 


The incision may be a right paramedian, transverse, or a 
Kooher’s oblique, according to preference. When the peri- 
toneum has been opened the gall bladder is located and 
examined. The field is isolated with packs, the liver rotated, 
and by dissection the junction of the cystic, the common 
hepatic, and the common bile ducts is displayed (fig. 219). 
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!Fig- 220. — Clioledochostomy. The 
stone has been seized -with Desjardm’s 
forceps. 
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Removal of the gall bladder should never be commenced 
until all three ducts have been clearly exposed. The cystic 
duct is then divided between ligatures. The cystic artery 

is ligated and severed. 

// From below upwards the 

/V gall bladder is dissected 

Ijh-® liver. After 
coapting the peritoneum 
over the raw surface on 
- the under surface of the 

yy liver the abdomen is 

// closed with drainage. 

// \ Stone in the Common 

/ \ Duct. — ^If the patient is 

' f ' ' jaundiced the problem 

Fig. 220. — Clioledochostomy. The of treatment is more 

stone has been seized with Desjardm’s difficult. In most Cases 

forceps. • .n • 1 j- 

^ jaxmdice lessens, at any 

rate for a time, and usually it is advisable to spend several 
da 3 rs in preparing the patient for operation. During this 
period rectal infusions of glucose are ordered. Kalzana, or 
some other calcium preparation, is given in order to lessen 
the bleeding at the time of the . 

operation ; as is well known, / ^ 

jaundiced patients tend to ooze / 
from a out surface. It is also / 
useful to give biliary antiseptics I jOn J[ / 

(p. 267). Under this treatment, in I I 

a few cases, the jaundice completely f ’SSy / 
abates, most are improved, and in I I 

the few where there is no improve- 
ment, operation must be hurried — Transduodenal 

forward. In the last group a pre- ^ 

liminary blood transfusion is of great service. l!n a jaundiced 
patient the length of the operation should vary inversely with 
the depth of the jarmdice. Thus it comes about that where 
no improvement has occurred under expectant treatment 
the operation should be limited to opening the common bile 


Fig. 221. — Transduodenal 
choledocho stomy . 
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duct (choledocliostomy), removal of stones, and drainage 
(fig- 220). Wlien the stone is impacted in the ampulla of 
Vater the transdnodenal route (fig. 221) will he chosen. 

In patients in good condition cholecystectomy can be 
performed in addition to relieving the obstruction, but if the 
patient is jaundiced, it is wise to defer it. In all cases the 
post-operative treatment 'will include liberal infusions of 
glucose solution. 

Reconstruction of the Common Bile 
Duct. — ^This difficult operation is in- 
dicated : 

1 . When the common duct has been 
severed by injury or at operation. 

2. In cases of simple stricture of 
the bile duct, which is usually due 
to cicatricial contracture after stone 
impaction. 

In recent cases end-to-end anasto- 
mosis of the duct over a rubber 
tube is sometimes practicable. The 
external fistula leading into the 
proximal end of the common duct 
has been dissected free and im- 
planted into the duodenum. The 
most generally applicable method is 
Walton’s modification of Sullivan’s 
operation. Here the proximal end 
of the common duct is united to the anterior wall of the first part 
of the duodenum by means of a rubber drainage tube, a flap of the 
wall of the duodenum being used to fashion a new duct (fig. 222). 
bater the drainage tube is passed per rectum. 

Carcijstoma of tue Gajlou Bladber 

Carcinoma of the gall bladder is much more frequent than 
is generally supposed. Fully 5 per cent, of cases of stones 
in the gall bladder are associated with carcinoma (Rolleston). 
This is a convincing testimony to the theory that carcinoma 
is often inaugurated by chronic irritation. There are no 
characteristic symptoms or signs ; by the time there is an 
unmistakable palpable tumour the case is inoperable- When 
the neoplasm is confined to the gall bladder cholecystectomy 
offers considerable hope of a cure. Even when the growth 
has slightly involved the liver locally, cholecystectomy, 
together with extirpation of a wedge of liver substance, 
sometimes cures the patient. 
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THE PANCREAS 

Acute Paitcreatitis 

Pathology. — ^The following outstanding features can be 
seen at necropsy. The great omentum and subperitoneal fat 
are studded with opaque areas termed fat necroses. If some 
of these are dabbed with a solution of cupric acetate they 
will be seen to stain an intense blue (Benda’s test). Eat 
necroses are not always limited to the abdominal cavity. 
They can sometimes be demonstrated beneath the plema and 
pericardium, and even in the subsynovial fat of the knee 
joint (Turnbull). The peritoneal cavity, especially the lesser 
sac, contains a blood-stained exudate, which in xdtra acute 
oases seems to be almost pure blood. In 50 per cent, of cases 
the gall bladder contains stones. 

Where the lesser sac has been drained and, as a consequence, life 
has been prolonged for some days up to a few weeks, portions of the 
peripancreatic tissue and even of the pancreas itself may have 
sloughed. These are represented by putty-like masses. In cases 
which survive, sloughs are sometimes extruded from the wound, and 
have shown upon analysis to be composed largely of calcium stearate. 

In a few instances — ^but very few — ^there is some demon- 
strable cause for the pancreatitis, for instance, a round worm 
has been found blocking the ampulla of Vater, or a gall-stone 
has been found in a similar position. 

.Sitiology. — ^The cause of acute pancreatitis has not been 
fully elucidated. 

The following theory (Eve’s hypothesis) is a rational explanation 
of the widespread distribution of the fat necroses : 

1. Bacteria can convert tr 3 rpsinogen into trypsin (Mellanby). 

2. In acute pancreatitis there is a Bacillus coli or other bacterial 
infection of the pancreatic ducts. 

3. The bacteria liberate free trypsin in the inflamed pancreas. 

4. This trypsin erodes the pancreatic tissue. 

5. Thus all the pancreatic enz 3 rmes are set free, including : 

6. Steapsin (lipase), which splits fat into glycerine and fatty acid. 

7. The free fatty acid combines with calcium to form soaps =/«< 
necrosis. 

Clinical Features. — ^The patient is often a robust, fat man 
about 40 yesirs of age, but we have met many exceptions to 
this rule. There is considerable accumulation of evidence to 
show that pancreatitis is recurrent, that is to say, the 
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patient is th.e victim of several visitations of the disease, 
which are at first mild, and ultimately culminate in the acute 
attach. The salient features by which the disease can be 
distinguished from other abdominal disasters are as follows : 

Cyanosis . — Cyanosis is a fairly common accompaniment 
of the most acute forms of acute pancreatitis, and it is most 
marked in the cervico-facial region. The explanation 
generally given to account for the cyanosis is that the 
abdominal musculature and diaphragm are held so rigidly 
that the respiratory movement is embarrassed and anox- 
semia results. Such a hypothesis is untenable, for the 
abdominal muscles, far from being held in vice-like oon- 



Fia. 223. — Xioewi’s Test. A positive reaction. (F.JVf. Journal.) 

fracture, are usually relaxed. The cyanosis is undoubtedly 
due to the profundity of the toxaemia. 

The pain is often severe, is mainly epigastric, and it passes 
through to the back. When the tail of the organ is involved 
there may be tenderness in the left costo-vertebrse angle. 

Rigidity is not characteristic. Indeed, in many cases 
rigidity is conspicuous by its absence. This is an important 
point in differential diagnosis. 

L/oewi’s Mydriatic Test. — ^The mydriatic test is a valuable 
scientific confirmatory sign which is easily applied. The 
pupils are examined : into one conjimctival sac 4 drops of 
fresh 1 in 1,000 adrenalin solution are instilled ; after five 
minutes 4 more drops are instilled, and the pupils examined 
again after half an hour. While adrenalin has no effect upon 
the pupil of a healthy individual, in acute pancreatitis a 
positive reaction — ^namely, dilatation of the pupil — ^is quite 
often obtained (fig. 223). The dilatation is not infrequently 
19 
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slightly eccentric, and often conspicuously oval in. form . A 
negative pupillary reaction implies nothing, but a positive 
result in an acute abdominal case is highly suggestive of 
acute pancreatitis. 



Grey Turner’s sign is a local discoloration of the skin. It usually 
occurs in the loin. The patches have the appearance of the skin in 
late extravasation. It is only seen in cases of some two or three 

days’ standing. The con- 
dition is clearly due to 
the direct action of the 
pancreatic juice, which 
escapes by way of the 
retroperitoneal tissues, and 
passes by the most direct 
route to the surface. 

The diastatic index of 
the urine is not un- 
commonly raised from 
the normal 15 units to 
150 or more. This test 
is not uniformly re- 
liable ; for instance, an 
increased index may be 
present in pneumococcal 
peritonitis. 

Fig. 224. — Fat necrosis. A piece of omen- 
tum from a case of acute pancreatitis. Sugar in the urine is. 

present in a small propor- 
tion of cases of acute pancreatitis. It is of little diagnostic signifi- 
cance, unless we know that glycosuria was not present previously. 


Treatment. — ^Urgent laparotomy is imperative. The 
patient should be given anti-shock treatment while prepara- 
tion is being made for the operation. During the interval 
the result of the mydriatic test may be observed. When 
the abdomen is opened the diagnosis is at once clinched by 
the blood-stained exudate and fat necroses (fig. 224). The 
pancreas is most readily explored by opening the lesser sac 
between the stomach and transverse colon (fig. 225). In a 
few cases, where there is ptosis of the stomach, the pancreas 
can he more conveniently exposed through the gastro- 
hepatic omentum. In most cases the operation shotdd be 
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limited to drainage of the lesser sac and the general peritoneal 
cavity, and unless the condition of the patient is desperate, 
it is advisable to perform cholecystostomy in addition. 

Suppurative Pancreatitis . — ^In those rare instances where 
suppuration has occurred around the pancreas, but the general 
peritoneal cavity is not affected, posterior drainage by an in- 
cision beneath the twelfth lib and 
burrowing up with the finger to- 
wards the head of the pancreas 
maybe employed with advantage. 

Post-operative 'Treatment . — ^As 
soon as the patient has been re- 
turned to bed, continuous saline 
infusion must be commenced. 

The escaping pancreatic juices 
tend to digest the abdominal 
wall and the sutures contained 
therein. “ Burst abdomen ” is 
not an uncommon complication, 
and should be guarded against 
by suitably supporting the in- 
cision. Digestion of the skin 
around the wound can be effec- 
tively prevented by smeaidng the 
skin with an ointment containing 
2 per cent, of hydrochloric acid, 
which renders the pancreatic 
ferments impotent. 

Pancreatic asthenia sometimes occurs, especially during the end of 
the first week after an operation for acute pancreatitis. There is 
weakness, a mask-like expression, and a drawling voice, musctdar 
relaxation, and a tendency to salivation. The only treatment of 
value is blood transfusion. 

Mortality. — Acute pancreatitis is perhaps the most 
serious int ra-abdominal inflammatory catastrophe. With 
early operation nearly 50 per cent, recover, but as has been 
pointed out, a few of these fall victims to a similar attack later. 

Subacute pancreatitis gives rise to symptoms similar to 
those of acute cholecystitis. Its close relationship to an 



Fig. 225. — Houtes of approach 
to the pancreas. 

1. Through the gastro- 
hepatic omentum- (Rarely 
used.) 

2. Between the stomach and 
the colon. 
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Tiltimate attack of acute pancreatitis has been insisted upon 
already. 

Chronic pancreatitis is a condition quite apart, and will 
be considered later. 

INJURIES TO THE PANCREAS 

Type 1. — ^The patient, who has had a severe injury to the upper 
abdomen, presents signs of a serious lesion of some intra-abdominal 
organ, and it is thought wise to explore. When the pancres^s is the 
injured organ, there is often blood-stained fluid in the lesser sac, and 
fat necroses are sometimes present. 

Type 2 (Milder Injuries). — ^The first intimation that the pancreas 
has been lacerated is often the development of a pseudo -pancreatic 
cyst. 

Treatment. — ^When the abdomen has been opened soon after the 
injury a ruptured pancreas has several times been successfully 
repaired by sutures. Other cases have recovered by simply packing 
the rent and draining the lesser sac. Drainage is essential in all cases. 

PANCREATIC CALCULI 

Stones in the pancreatic ducts are infrequent. The symptoms are 
similar to those of chronic pancreatitis or to gall-stones. Pancreatic 
calculi have been demonstrated radiologically. 

Treatment. — ^The stone, or stones, should be removed by an incision 
into the duct of Wirsung through the substance of the pancreas, or by 
slitting up Oddi’s sphincter according to circumstances. After the 
pancreas has been incised drainage is essential. 

Pai^creatic Cysts 

1. True Pancreatic Cysts (fig. 226) (40 per cent, of all 
cases). 

(a) Retention cysts, due to impaction of pancreatic calculi or 
fibrosis around the duct of Wirsung. 

(b) Cyst Adenomata. — One-third of all true cysts belong to this 
group. 

(c) Congenital Cystic Disease. — Very rare indeed. 

(d) The uhiqu%tous hydatid completes the list. 

2. Pseudo-pancreatic cysts (fig. 227) (60 per cent, of all 
cases). These are due to injury of the pancreas, or, rarely, 
to pancreatitis. 

Clinical Features. — True Cysts. — ^The clinical features are very 
variable, and differ with the size of the cyst or cysts. Epigastric 
discomfort and a palpable tumour are the leading signs. When 
large there is a fixed cystic swelling above the umbilicus, which 
transmits aortic pulsation. The latter is less in evidence in the 
knee-elbow position. A differential diagnosis has to be made, 
principally from an ovarian cyst. In smaller, multiple cysts it is 
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probable tbat the diagnosis will not be made until the abdomen 
has been opened. 

JPseudo-cysts are much more readily diagnosed. ^ Following an 
injury, a supra -umbilical cystic swelling appears. This usually takes 
several weeks to form, and is due to the lesser sac becoming filled with 
fluid. An injured or inflamed pancreas, with ferments leaking there- 
from into the lesser sac, is the cause. 



Fig. 226. — ^True pancreatic Fig. 227. — Pseudo- 
cyst. pancreatic cyst. 


Treatment. — ^Large retention cysts are treated bymarsupialisation; 
that is, by stitching the peritoneum to the sac wall, and then draining 
through the extraperitonealised portion of the cyst wall. An 
endeavour should be made to remove pancreatic calculi, if such be 
present. Failing this fortunate possibility, a permanent pancreatic 
hstula is likely to follow. A cyst-adenoma, affecting only the tail 
of the pancreas, has been resected successfully. When the cyst or 
cysts are small they should be removed by dissection. 

Pseudo-cysts can be very satisfactorily treated by drainage of the 
lesser sac between the stomach and the colon. The fluid, which is 
rich in pancreatic ferments, continues to drain away for some time, 
but after about six weeks the sinus usually closes. 

Chuooto Pan-cpfatitis 

Chronic pancreatitis is not an uncommon disease, but the 
symptoms are obscure, and the diagnosis is always fraught 
with considerable difficulty. There are four main types of 
chronic pancreatitis : 

Type 1. Associated with Gall-stones. — ^This is the commonest 
type, and sometimes attention is first drawn to it after the gall 
bladder has been removed and the symptoms still persist. 

Type 2. Associated with Obstruction o£ the Common Bile Duct. — 

A chronically inflamed and probably fibrotic head of the pancreas 
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causes constriction of the common bile duct near its termination. 
Jaundice is a leading symptom. This type is difficult, if not im- 
possible, to distinguish from carcinoma of the head of the pancreas 
(p. 283). 

Type 8. Associated with Diabetes. — ^There is a widespread fibrosis, 
which destroys the islets of Langerhans, as well as the external 
secretory mechanism. 

Type 4. As a cause of Chronic Dyspepsia. — Here the diagnosis of 
chronic gastric ulcer will probably be made, only to be ruled out by 
further investigation. 

Clinical Features. — ^There are no patliognomonic symp- 
toms or signs of chronic pancreatitis. It is exceedingly 
unlikely that the enlarged, hardened pancreas will be felt on 
palpation. Even when the abdomen has been opened, it is 
difficult to be certain that a pancreas is larger and harder 
than normal, or of the exact natxrre of a mass in the head 
of the pancreas. The diagnosis of chronic pancreatitis 
must rest largely in laboratory tests, of which the following 
are important. 

TESTS FOR PiiclSrCREATIC nsrSUFFICIENCY 

(a) Of the External Secretion 

1. Steatorrhc&a . — ^The normal fat content of the faeces is about 
20 per cent., but in chronic pancreatitis it may rise to between 50 
per cent, and 90 per cent. 

2. Coopers Test , — ^There are (microscopically) many unaltered 
striated meat fibres in the faeces. 

3. Kashiwado's Test , — ^The patient swallows a muslin bag con- 
taining chopped thymus. This is recovered from the faeces, and an 
investigation is made as to the number of cells with undigested nuclei. 
In pancreatic disease they are numerous. 

4. SahWs Test , — Salol is given hy mouth, and under normal 
conditions it will be split up by the trypsin into salicylic acid and 
excreted in the urine. If no salicyluric acid can be found in the urine 
by chemical examination, the secretion of trypsin has diminished. 

5. The dxasiatio 'index of the urine is often increased in pancreatitis 
(p. 278). 

(p) Of the Internal Secretion 

1. ToemVs Mydriatic Test (p. 277). 

2. The Cammidge Heaction , — Osazone crystals form in the 
presence of phenyl-hydrazine in the urine of a patient who has a 
defective internal secretion of the pancreas. 

Treatment. — ^In early cases associated with, gall-bladder 
disease, cholecystectomy may arrest chronic pancreatitis. 
In cases where fibrosis in the head of the pancreas has caused 
obstruction to the common bile duct, oholecystgastrostomy 
will cure the jaundice and ameliorate symptoms. In view of 
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the possible development of common bile-dnct obstruction, 
oholeoystgastrostomy appears to be a rational method to 
adopt even in earlier cases of chronic pancreatitis, providing 
the walls of the gall bladder are even moderately elastic. 
In widespread fibrosis of the pancreas there is no effective 
treatment, and in this respect the disease is comparable to 
hepatic cirrhosis. Pancreatic extracts should be tried. 

CARCIISrOMA OB’ THE HbAD OB’ TBCBl PAlSTCBtEAS 

Pathology. — ^The tumour never attains the size of a fist ; 
rarely is it more than a quarter of this size. 

Histologically there are three types of carcinoma of the pancreas : 

1. JB'rom, the A.cini. — A spheroidal-celled carcinoma with a large 
amount of fibrous tissue. This is the commonest. 

2. I'rom the JDucts. — A columnar-eelled carcinoma. 

3. From the Islets of Langerhans. — ^This variety has much larger 
cells, with relatively enormous nuclei. 

Dissemination is late and rare. The growth kills the 
patient by its local effect of blocking the common bile and 
pancreatic ducts. 

Clinical Features. — Jaundice, steadily progressing, is the 
leading symptom. The icteric tinge becomes deeper and 
deeper, until, in some cases, the skin and oonjimctivse 
assume an almost mahogany shade. It should be noticed 
that in carcinoma of the head of the pancreas, jaundice pre- 
cedes the pain. 

Pain comes on late in the disease, and is usually not severe, 
but a continuous discomfort. Severe pain, attributed to 
coeliao neuralgia, has been noted in some cases, although we 
have not observed it. 

Wasting occurs, but this is not diagnostic, for patients 
with a stone impacted in the common bile duct also waste 
rapidly. 

The gall bladder is distended in accordance with Cotir- 
voisier’s law. 

CouTDoisier' s law states that if in a jaundiced patient the gall 
bladder is enlarged, it is not a case of stone impacted in the common 
bile duct, for previous cholecystitis must have rendered the gall 
bladder fibrotic. There are a few exceptions to this law, notably 
double impaction, when there is one stone in the cystic and another 
in the common bile duct, and a pancreatic calculus causing obtura- 
tion at the ampulla of Vater. 
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Tkere are signs of deficient external secretion of the pan- 
creas (p. 282). 

When very advanced, obstruction of the portal vein and 
even of the duodenum sometimes occurs. 

At times it is difficult to be certain if, in a given case, the 
jaundice is obstructive or non-obstructive. Here laboratory 
tests are of value. 

The van den Bergh reaction is a test for bilirubin in the blood. The 
test is a modification of Ehrlich’s diazo reaction. 

The immediate direct reaction indicates the presence of uncombined 
bilirubin, and suggests the existence of mechanical obstruction. 

The delayed dtrect reaction indicates impaired liver function (e.g. 
acute atrophy of the liver). 

A. biphasic reaction suggests both obstruction and impaired liver 
function. 

It is impossible to distinguish clinically carcinoma of the 
head of the pancreas from carcinoma of the common bile 
duct. The latter is not very uncommon, and is occasionally 
associated with stones in the duct. Unlike carcinoma of the 
head of the pancreas, a carcinoma of the common duct often 
metastasises early. 

The Treatment of Carcinoma of the Head of the Pancreas 
(which includes Carcinoma of the Common Bile Duct). — 

Even when the abdomen has been opened it is not always 
possible to say defimtely if an indurated head of the pancreas 
is a carcinoma or a chronic inflammation. Thus it comes 
about that in a very few cases, if an obstruction to the flow 
of bile is circumvented, to everyone’s surprise the patient 
remains well for years. The operation of choice in irre- 
movable obstruction to the common duct is Cholecyst- 
gastrostomy. When the patient is deeply jaundiced, pre- 
liminary cholecystostomy is recommended by some, and 
fourteen days later, at a second operation, the gall bladder is 
anastomosed to the stomach. 

Radium and radon have been tried for the treatment of the 
primary growth in the pancreas. Observing that this is the 
only possible radical treatment, it should be attempted when- 
ever circumstances permit. 



CHAPTER XVII 


THE PEHITONEUM, OMENTUM, MESENTERY, 
AND RETROPERITONEAL SPACE 

Acute Pbbitonitis 

Nearly all types of peritonitis are due to an invasion 
of th-e peritoneal cavity by bacteria. To sucb an extent is 
this true, tbat wben tbe term “ peritonitis ” is used without 
qualification, bacterial peritonitis is assumed. 

The Toacteria most often responsible are ; 

1. Sacillus coli eommiinis. 

25 . Strep toco ecus . 

3. Staphylococcus aureus. 

4. Pneumococcus - 

6. Bacillus pyocyaneus. 

Mixed infection is very common. 

The bacteria gain access to the peritoneal cavity in various 
ways. Prominent amongst these is through a breach of 
continuity of the alimentary canals which is always swarm- 
ing with organisms. 

Paths of Bacterial Invasioii. — l. Via perforation of the 
gastro-intestinal tract, e.g. perforated appendix. 

2. By transmigration through damaged gut wall, e.g. un- 
relieved intestinal obstruction. 

3. IProm or via the Fallopian tubes. 

4. Through a penetrating wound of the abdominal wall. 

5. Haematogenous infection. 

Even in iion.-bact;erial peritonitis, after a few hours, or at the most 
days, the peritoneum becomes infected by transmigration of organ- 
isms from the bowel, and so what may be termed mechanical or 
chemical peritonitis becomes a peritonitis in the usual sense of the 
term. Some of the more common non-bacterial forms of peritonitis 
are as follows : 

1. As a result of a hsemoperitoneum. 

2. Prom leakage of sterile bile, such as may be occasioned from 
traumatic rupture of the gall bladder. 

3. Extravasation of urine into the peritoneal cavity from intra- 
peritoneal rupture of the bladder. 

285 
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4. From bursting of an aseptic hydatid or ovarian cyst. 

5. From rupture of a gastric or duodenal ulcer. The mechanical 
peritonitis in this case is very transient, but none the less definite. 

Clinical Features. — ^In the first instance peritonitis is 
commonly a more or less localised lesion. Prominent 
amongst the agents which attempt to localise intraperitoneal 
infection is the great omentum (p. 301). 

Peritonitis can be divided into : 

1. Localised. 

2. Localised but diffusing. 

3. Diffuse. 

Localised. — ^The symptoms and signs of localised peri- 
tonitis are variable and intimately wrapped up with those 
of the original lesion, e.g. acute appendicitis, acute diverticu- 
litis, etc. (S'.*?.). 

Localised hut Diffusing. — ^A good example of this variety is 
to be foxmd in pelvic peritonitis. Here the rigidity and later 
distension are limited to the lower abdomen. Rectal or 
vaginal examination reveals tenderness of the pelvic peri- 
toneum. Although the patient looks and feels ill, and 
probably vomits, the condition, though serious to be sure, 
is less grave than the similar process commencing or extend- 
ing into the upper abdomen. 

DifEuse Peritonitis. — While a perforated gastric ulcer gives 
rise almost immediately to a diffuse peritonitis, this is 
initially chemical or mechanical peritonitis due to the gastric 
juice or food which has escaped. We are referring now 
rather to the diffuse bacterial lesion. By the time a state of 
diffuse bacterial peritonitis has been reached the patient’s 
condition is always grave. Considerable widespread ab- 
dominal rigidity, the key-note of early diffuse peritonitis, 
later to some extent passes off, and gives place to distension. 
Respirations tend to be mainly of the costal type, the patient 
sparing himself all unnecessary movement of his acutely 
tender abdomen. Vomiting is frequent, soon becomes 
effortless, and takes the form of regurgitation of mouthfuls 
of bile-stained material. The temperature is usually, but not 
necessarily, raised. Nearly all these s 5 miptoms and signs 
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are modified or abolished by the administration of morphia. 
Under the influence of a narcotic the patient may feel and 
look comparatively well, while the peritonitis spreads apace. 
In dealing with these oases the watchword should be “ avoid 
o'pium, until the diagnosis has been made and permission for 
operation obtained.^’ 

A rising pulse-rate is of ominous significance. Later still 
the pulse becomes thready and rapid, the eyes sunken but 
bright, and the facies drawn and anxious. By this time 
there is little to do but to regret, too often, that a correct 
diagnosis was not made at an earlier stage of the infection. 

Treatment. — ^The treatment of acute peritonitis is essen- 
tially operative, but as the object of any operation is to aid 
Nature, the time at which it is to be performed must be well 
chosen. If the diagnosis is made within the first twenty- 
four hours immediate operation is to be recommended almost 
invariably. It shoiild be the clinician’s highest aim to 
diagnose oases of peritonitis within this period, and save his 
patient the possibility of a spreading infection by removing 
the focus or stopping the leak. The advance of operative 
surgery in this direction has been remarkable, but hardly 
less so than the triumph of postural treatment, its hand- 
maiden. 

George Ryerson. Fowler was bom in New York in 1848. With the 
help of his son Russell he evolved what is universally known as 
Fowler’s position. Fowler the elder died of acute appendicitis on 
February 6th, 1906. His name must ever be linked inseparably with 
the greatest advance in the treatment of peritonitis. 

Fowler's position favours internal drainage of the infected 
peritoneal fluid into the pelvis. This position is used after 
all operations for peritonitis, and in cases of peritonitis 
awaiting operation. 

High Fowler’s Position. — ^The head of the bed is raised 
18 in., and pillows and bolsters are arranged so that the 
patient is in a semi-sitting position (fig. 228). In order that 
he should not slip down the bed a support is placed beneath 
the knees. High Eowler’s position is used in widespread 
peritonitis providing the patient’s pulse is adequate. 

L/OW Fowler’s position is similar to the above, except 
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that the head of the bed is not elevated. This position 
is used in the more localised forms of peritonitis. 



ISinelies. Hoskm’s and Sewell’s ^ 

bed-lifter in use. Wooden blocks can be insed. 


The administration of salt solution in considerable quan- 
tities is definitely beneficial in the treatment of acute 
peritonitis. Perhaps the most useful method of giving 
the saline in a form in which it is steadily absorbed is 
by the continuous rectal drip (Murphy’s 
drip). Gravitation from a thermos 
flask (fig. 229) is rightly popular, for it 
is a method of ensuring a small but 
even flow of warm saline into the 
rectum. Proctoclysis favours the absorp- 
tion of much fluid while the irritable 
stomach and inflamed intestines rest. 

In severe oases, or when the saline is not 
absorbed from the rectum, the con- 
tinuous administration of saline intra- 
venously has proved ’ a life-saving 
measure. 

The Operative Treatment of Peri- 
tonitis. — ^In early cases of peritonitis, 
if the focus of infection be removed 



Fig. 229. — The 
treatment of peri- 
tonitis. Patient m 
Fowler’s position. 
Contin-uous procto- 
clysis witb Sonttar’s 
apparatus. 
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the ahdomen often can be safely closed without drainage. 
The capability of the peritoneum to overcome a certain 
amoxmt of infection is truly remarkable. In later cases 
drainage is all-impoirtant, and ofiers the greatest hope 
of a successful issue. In diffusing or diffuse peritonitis 
drainage must be accompanied by removal of the focus 
of infection or suture of the perforation. Unlike the 
excellent result which can usually be expected after simple 
drainage of a localised intra-peritoneal collection of pus, 
simple drainage of the peritoneal cavity in a non-localised 
peritonitis accomplishes little — ^indeed, in many cases it 
appears to hasten the end. On the other hand, removal 
of the focus of infection plus drainage is often a life-saving 
procedure. 

The details of the operative treatment of peritonitis are 
considered with the individual lesions which habitually give 
rise to it, e.g. acute appendicitis, perforated gastric xdcer, 
etc. 

The Ochsner Treatment of Peritonitis. — Ochsner of Chicago 
taught that in certain cases of peritonitis it was unwise 
to operate immediately. Broadly speaking, the cases to 
which this treatment can be applied fall into two cate- 
gories. 

1 . Where the peritonitis has been present for two days or 
more and Nature has localised the infection. To disturb 
adhesions is to invite a possible spreading peritonitis. 

2. In cases of grave diffuse peritonitis, where it is 
judged that the patient would not survive an immediate 
operation more than a few hours, in the hope that the 
general condition will improve and the infection become 
localised. 

The Ochsner treatment should never he conducted deliberately 
anywhere htit in a surgically equipped institution. The patient 
is placed in high Bowler’s position. All food is withheld, 
water only being allowed by mouth. In necessary cases saline 
is administered, and if vomiting is much in evidence the 
contents of the stomach are aspirated. Further details of 
the treatment will be found in Chapter XX. 
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Complications op Peritonitis 


All the complications of a severe bacterial infection are possible, 
but we refer rather to the special complications of peritonitis : 


1. Intestinal obstruction (p. 340). 

2. Paralytic ileus (p. 343). 

3. Persistent hiccough. 

4. Residual abscesses (fig. 230). 

It remains to describe in detail two com- 
mon forms of residual abscess, viz. pelvic 
abscess and subdiaphragmatic abscess. 

Pelvic abscess is common, because the 
vermiform appendix is commonly pelvic 
in position and the Pallopian tubes are 
also a frequent focus of infection. Kven 
if this were not so it might be expected 
that the incidence of pelvic abscess would 
be high, for are not all cases of peritonitis 
nursed in Fowler’s position, which favours Fig. 230. — Common 
accumulation of infected material in the situations for residual 
pelvis ? Pus can accumulate in this area abscesses, 
without serious constitutional disturbance, 

and unless the patient has been carefully examined from day to 
day, such abscesses may attain considerable proportions before 
being recognised. The most characteristic symptoms of a pelvic 
abscess are diarrhoea and the passage of mucus in the stools. It 
is no exaggeration to say that the passage of mucus occurring for 
the first time in a patient who has, or is recovering from, peritonitis 
is pathognomonic of pelvic abscess. Rectal examination reveals a 
bulging of the anterior rectal wall which, when the abscess is ripe, 
becomes softly cystic. It is inaccurate to say that it fluctuates, 
unless fluctuation can be elicited between it and the abdominal 
wall. Fluctuation cannot be tested with one finger. Left to ISTature, 
a proportion of these abscesses burst into the rectum, after which 




the patient nearly always recovers 
rapidly. It is far too risky to wait 
for this possible happy termination. 
A pelvic abscess should be drained 
deliberately. In certain cases , notably 
those where the primary focus is in 
the Fallopian tubes, vaginal drainage 
through the posterior fornix is chosen. 
In other cases, where the abscess is 
definitely pointing into the rectum, 
rectal drainage (fig. 231) is employed. 
We have found this method exceed- 
ingly efficacious in selected cases, but 
have sometimes first opened the 
abdomen in order to be quite certain 
of the diagnosis. Providing the 
abscess is shut off from the general 


Fig. 231. — Opening a pel- 
vic abscess into the rectum. 
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peritoneal cavity, a point which can be ascertained undeniably when 
the abdomen has been opened, rectal drainage of a pelvic abscess is 
preferable to suprapubic drainage, which in many cases unavoidably 
breaks down Nature’s barriers, and exposes the general peritoneal 
cavity to the dangers of spreading infection. 

SUBPHRENIC ABSCESS 

Anatomy* — ^The complicated arrangement of the peritoneum and 
its attachment to the various organs and structures under the dia- 



Fio. 232. — Diagram showing anatomical relationships of five types of subphrenic 
abscess. 1. Left anterior intraperitoneal : 2. Left posterior mtraperitoneal : 3. Left 
extraperitoneal ; 4 Right anterior intraperitoneal : 5. Right posterior intraperitoneal, 

phragm results in the formation of seven spaces in which pus may 
collect. Three of these spaces are on either side of the body, and 
one is approximately in the mid-line (fig. 232 ). 

Left Side. — Anterior intraperitoneal, hounded above by the dia- 
phragm, behmd by the left lateral ligament and left lobe of the 
liver, the gastro-hepatic omentum and anterior surface of the 
stomach. To the right is the falciform ligament, and to the left the 
spleen, gastro -splenic omentum, and diaphragm. When pus is 
present the space is closed below by adhesions between the stomach 
or great omentum and the diaphragm or anterior abdominal wall. 
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JPosterior intraperitoneal^ which is the upper part of the lesser sac 
(or omental bursa). Consequently, it is bounded behind by the 
diaphragm, pancreas, mesocolon, and transverse colon, in front by 
the Spigelian lobe, gastro -hepatic omentum, and stomach, and to the 
left by the lieno-renal ligament, spleen, and gastro -splenic omentum. 
On the right side is the proximal third of the first part of the duo- 
denum, above which is the foramen of Winslow, through which the 
lesser sac communicates with the right posterior intraperitoneal space. 

JEcGiraperitonealy which is normally only a potential space. When 
an abscess forms, pus collects near the upper pole of the left kidney, 
and strips the peritoneum off the diaphragm. The space so formed 
is bounded above by the diaphragm, behind by the left suprarenal 
and upper part of the left kidney, and anteriorly by the oesophagus, 
bare area of the stomach, and lesser sac. To the left is the diaphragm, 
and to the right the aorta and vertebrie. 

Right Side . — Anterior intraperitoneal, which lies between the 
superior, anterior, and right lateral surfaces of the right lobe of the 
liver and the corresponding part of the diaphragm. It is limited 
posteriorly by the anterior layer of the coronary and the right lateral 
ligaments, and to the left by the falciform ligament. 

JPosterior intraperitoneal {syn. Rutherford Morison’s kidney 
pouch) is pyramidal in shape, and lies transversely beneath the 
right lobe of the liver. To the right the base is in contact with the 
right lobe of the liver and the diaphragm, but it extends to a some- 
what lower level, and can consequently be approached from beneath 
the twelfth rib. To the left the apex is situated at the foramen of 
Winslow, and below this lies the duodenum. In front are the liver 
and gall bladder, and behind the upper part of the right kidney and 
diaphragm. The space is bounded above by the liver, posterior 
layer of the coronary, and the right lateral ligaments, and below by 
the transverse colon and hepatic flexure. Communication exists 
with the lesser sac through the foramen of Winslow, but when an 
abscess occurs this aperture becomes closed by adhesions. 

JExtraperitoneal, which is the ““ bare area ” of the liver, where it is 
separated from the diaphragm merely by cellular tissue. This area is 
bounded anteriorly by the right lobe of the liver and right suprarenal 
body, posteriorly by the diaphragm, to the left by the inferior vena 
cava and right crus of the diaphragm. Above is the anterior layer of 
coronary ligament, below is the posterior layer of coronary ligament, 
and to the right these two layers fuse to form the right lateral liga- 
ment. In front the cellular tissue is continuous over the summit of 
the liver with that in the falciform ligament. Inferiorly the space 
extends behind the ascending colon into the lumbar region. 

Falciform Ligament . — The two layers which form this ligament 
are occasionally separated by a collection of pus, which either tracks 
forwards from the hare area of the liver, or arises from infection 
around the umbilicus. 

i£itiology. — ^The commonest causes of subphrenic abscess are 
appendicitis, and gastric or duodenal ulcers, especially following 
perforation or operation. In the investigation of a series of seventy- 
eight cases of subphrenic abscess, we foimd that appendicitis was 
the cause in no less than thirty. However, owing to the universal 
adoption of Fowler’s position, and the growing tendency to select 
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th.e time for operation witli discretion, subphrenic abscess is a less 
common complication of appendicitis than formerly. Less common 
causes include hepatic and biliary infection, gastric carcinoma, 
diverticulitis, and renal infections. The condition occasionally 
arises apparently de novo, in which case hematogenous infection of 
the cellular tissue is a possible cause. Although an empyema is fre- 
quently associated with a subphrenic abscess, yet infection of the 
subphrenic spaces very rarely follows an empyema. 

A consideration of the anatomical arrangement of the subphrenic 
spaces will indicate which type of abscess is likely to be associated 
with any particular lesion, 

Cliaical Features. — ^The symptoms and signs of subphrenic infec- 
tion are frequently obscure, and when the diagnosis of subphrenic 
abscess is a possibility, it is well to remember the aphorism, Pus 
somewhere, pus nowhere else, pus under diaphragm.” Not infre- 
quently the diagnosis is only made by exclusion of pus elsewhere, and 
after exploration of the subphrenic spaces. 

Symptoms. — The typical history is that when some infective focus 
in the abdominal cavity has been dealt with, the condition of the 
patient improves temporarily, but after an interval of a few days or 
weeks, symptoms of toxaemia reappear. Owing to rapid absorption of 
toxins, the patient steadily, and often rapidly, loses ground. Sweat- 
ing, wasting, and anorexia are present. The patient sometimes 
complains of epigastric fullness, abdominal discomfort or pain in the 
shoxdder on the affected side, owing to irritation of sensory fibres in 
the phrenic nerve, and referred pain along the descending branches 
of the cervical plexus. We have found that the exact site of the 
pain is useful in determining the position of the abscess. Thus, 
irritation of the anterior part of the diaphragm causes pain to be 
referred along the supra-clavicular nerves, i.e. the front of the 
shoulder, while a posterior abscess causes pain over the back of the 
shoulder, via the supra -acromial nerves. 

Signs. — General signs are those of toxsemia, and include an irregular 
and often intermittent tem- 


perature, with increasing 
listlessness, wasting, and 
anaemia. 

If the abscess is anterior, 
abdominal examination will 
reveal some tenderness, 
rigidity, or even a palpable 
swelling. In a few cases the 
liver is displaced downwards, 
but more often it is fixed by 
adhesions. Kxamination of 
the chest is of extreme im- 
portance, and in the majority 
of cases pressure signs at the 
base of the lung, or evidence 
of effusion or empyema are 
to be found. Anaerobic or- 



ganisms in the pus some- with gas. The four areas of differen.- 

times form gas in sufficient tial percussion. 
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quantities to be recognised clinically. In tbese cases percussion 
demonstrates four zones. Below, the note is dull over the liver ; 
above this a tympanitic note is obtained owing to gas in the abscess ; 
at a higher level a pleural effusion or collapsed lung yields a dull 
note, and above this the normal resonance of the lung is obtained - 

Accessory Investigations 

(i) Blood Count , — A relative and absolute leucocytosis is the rule. 

(ii) X-ray , — simple radiograph sometimes demonstrates the 
presence of gas, or of a pleural effusion. 

On screening, three points may be noted : 

(a) Elevation of the diaphragm, which on the right side 
normally reaches the fifth rib, and on the left side extends to 
the fifth space. 

{b) Diminished mobility, i.e. less than the usual excursion of 
1— in. during deep breathing. 

(c) Alteration of contour due to the underlying localised 
collection of pus. 

(iii) Needting . — Which is the final court of appeal. 

If the needle has penetrated a subphrenic abscess the movements 
of the diaphragm are transmitted to the needle, which consequently 
oscillates during respiration. In the case of an empyema these move- 
ments are absent. Needling should always be performed in the 
operating theatre, and if pus is discovered the needle is left in situ as 
a guide to the abscess, and the operation performed forthwith. 
Promiscuous needling is to be condemned, as infection may occur 
along the needle track, and subsequent exploration sometimes fails 
to rediscover the abscess. 

DifEerential Diagnosis. — JPylephlebitis {syn. Portal Pyaemia) is often 
diie to the same causes as a subphrenic abscess, so that the history is 
identical. However, portal pyaemia frequently commences with a 
rigor, and rigors sometimes continue at intervals during the course of 
the disease. A tender, enlarged liver is usually palpable in pyle- 
phlebitis, and jaundice occasionally occurs, owing to an abscess 
compressing an intrahepatic bile duct. Radiographic evidence is 
often valuable in distinguishing these conditions. 

"Tropical abscess of the liver closely simulates a subphrenic abscess. 
The history of the case, the discovery of amoebse in the stools, and 
the reaction to emetine may assist in forming a correct diagnosis. 

Bmpyema, as already mentioned, is often associated with sub- 
phrenic cellulitis or infection. Needling is sometimes necessary to 
ascertain the precise position of the pus. 

Other conditions which have been confused with a subphrenic 
abscess include perinephric abscess, splenic infarct following ulcera- 
tive endocarditis, aortic aneurism, pancreatic cysts, and renal 
tximours, but the characteristic features of these conditions should 
distinguish them. 

Treatment. — JProphylactic measxxres play an important part in the 
prevention of subphrenic infection. As already stated, careful 
consideration of the best time to operate in certain types of acute 
appendicitis will avoid spread of infection and separation of protective 
adhesions. In the case of any abdominal infection, Fowler’s position 
encourages inflammatory exudates to gravitate into the pelvis. 
Adequate abdominal drainage is important, and in the case of acute 
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appendicitis, should be obtained either suprapubically or through 
a stab wound in the loin, rather than through a grid-iron incision. 
Cases of cholecystectomy should always be drained, as bile is likely to 
ooze from the raw bed of the gall bladder. An operation for a per- 
forated ulcer should include careful toilet of the peritoneum, with 
suprapubic drainage if deemed necessary. 

Operative treatment comprises drainage of the abscess. If a 
swelling can be detected in the subcostal region or in the loin, an 
incision is made over the site of maximum tenderness, or over any 
area where softening, oedema, or redness is discovered. The 
parietes usually form part of the abscess wall, so contamination of 
the general peritoneal cavity is unlikely. 

When needling is indicated, a wide-bore needle is inserted through 
the lower intercostal spaces in the posterior axillary line. If no pus is 
discovered, the needle is reinserted along the mid-axillary and para- 
vertebral lines. When pus is discovered the needle is left in situ, 
and part of the rib immediately below is excised subperiosteally. In 
the absence of adhesions, the parietal pleura is stitched to the 
diaphragm. This is always a wise procedure if the resected rib is 
above the ninth, as in these cases, when pus is evacuated the 
diaphragm collapses to such an extent that adhesions between it and 
the parietal pleura are likely to separate, and so allow infection of the 
pleura cavity. The diaphragm is incised across its fibres, so that 
retraction will encourage drainage. The pus is then evacuated, and a 
large drainage tube inserted. 

The mortality of operations for subphrenic abscess is about 30 
per cent. The reason for this high figure is that many eases are 
allowed to languish too long before the condition is thought of, or 
before exploration is performed, and also the subphrenic ‘‘ spaces ” 
are, more correctly, nooks and crannies, so that collections of pus 
tend to ramify and so become more or less completely separated 
from their parent abscess* 

Special JFopms op Acute Pepitoottis not coNSir>EitEx> 

Elsewhere 

Pneumococcal Peritonitis. — ^There are two forms of this 
disease : 

1. Secondary to pneumonia. 

2. Primary pneumococcal peritonitis. 

In the latter variety, which is the more common, infection 
probably often occurs via the Fallopian tubes. 

The patient is usually a little girl of about 6 years of age, 
-underfed and undernourished. While pneumococcal peri- 
tonitis can be suspected in such a patient, it can hardly be 
distinguished from acute appendicitis with pelvic or diffuse 
peritonitis, unless an epidemic of pneumonia is rife. Rightly, 
the abdomen is opened as for acute appendicitis. The ap- 
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pendix is examined, and doubtless will be inflamed on the 
outside, in common with the other viscera, but there is no 
perforation. If the operator doubts the innocence of this 
organ it may be removed, when it can be demonstrated that 
it is more inflamed on the outside than the inside. The 
nature of the pus in pneumococcal peritonitis is often so 
characteristic as to leave no doubt as to the nature of the 
infecting organism, for it is slimy and of a green tinge. 

Treatment. — ^Pneumococcal peritonitis is always a grave 
condition. Early operation tmder gas and oxygen anaes- 
thesia offers the best prospect. The operation should be 
conducted as quickly as possible, and limited to draining 
the peritoneal cavity suprapubically. Blood transfusion, 
which is definitely beneficial in these cases, is best performed 
when signs of septicsemia are just commencing ; this is 
usually before the peritoneal cavity has been drained. A 
small second transfusion later is sometimes beneficial. In 
desperate cases, especially those secondary to pneumonia, 
the Ochsner treatment is recommended by some, and is 
rewarded occasionally by localisation of the pus in the pelvis. 
If localisation of the pus occurs, drainage is almost always 
followed by rapid convalescence. 

Primary streptococcal peritonitis is a very fatal condition, and the 
most difficult form of peritonitis to understand. If the disease was 
limited to females, one could picture the organism reaching the 
peritoneal cavity through the Fallopian tubes, but, as it also occurs 
in males, and often at necropsy there is no demonstrable primary 
focus, we are baffled as to how the organism reaches the peritoneum, 
and we can only siurmise that it is a blood-borne infection. The 
patients are usually gravely ill, and meteorism comes on early. On 
opening the abdomen thin, blood-stained fluid is usually present. 
The appendix is examined and found not to be the cause of the 
trouble. Other organs are likewise inspected with negative results. 
Drainage of the peritoneal cavity and the administration of anti- 
streptococcal serum offer the only hope. 

Gohococcal Peritonitis. — Pelvic peritonitis is a common complica- 
tion of gonococcal salpingitis. The disease is usually strictly 
localised to the pelvis, hut a diffuse peritonitis of gonococcal origin 
is not very uncommon. The finding of gonococci in a smear taken 
from the cervix uteri is helpful confirmatory evidence in suspected 
cases. If gonococcal peritonitis could be diagnosed with irrefutable 
accuracy, urgent operation would seldom be required, for most of 
these cases do well by placing them in Fowler’s position. With 
Ochsner’s treatment resolution usually occurs. In the minority a 
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localised pelvic abscess forms, and such, an abscess may be effectively 
drained through the posterior fornix. In cases where difficulties 
arise in diagnosis and also in cases of spreading peritonitis, laparo- 
tomy must be performed. We seldom drain cases of gonococcal 
peritonitis, but mop up the pus, close the abdomen, and continue to 
nurse the patient in high Fowler’s position, and this practice has 
been attended by satisfactory results. After the acute stage has 
definitely settled down salpingectomy is often required. 

Acute Tuberculous Peritonitis. — It is doubtful if tuberculous peri- 
tonitis is ever acute, but patients with tuberculous peritonitis some- 
times have acute exacerbations of the disease which at times so 
closely resemble an acute peritonitis that when the patient is seen 
for the first time in such an attack the abdomen is rightly opened. 
Straw-coloured fluid escapes, and tubercles are seen scattered over 
the peritoneum and great omentum. Tubercles occasionally 
simulate fat necroses (p. 278) or the nodules of peritoneal carcino- 
matosis. The latter feel hard when rolled between the finger and 
thumb, making their differentiation tolerably simple. On opening 
the abdomen and finding a tuberculous peritonitis, the fluid is let 
out, a tiny portion of omentum removed for histological confirmation 
of the diagnosis, and the wound sutured without drainage. 

CHErOmC Pbritoititis 

Ch.romc peritonitis is practically confined to tuberculous 
disease of the peritoneum. 

Tuberculous Peritonitis. — Children are usually affected. 
It is rare, but by no means unknown, for the disease to 
appear j&rst in adult life, and even in old age. 

Origin of the Infection. — . From tuberculous mesenteric glands. 

2. From tuberculosis of the appendix, ileum, or csecum. 

3. From a tuberculous pyosalpinx, 

4. By transmigration through the gut wall via an infected Peyer’s 
patch (probable) - 

5. “ Primary blood-borne infection (possible). 

There are three main varieties of tuberculous peritonitis : 

1, Ascitic Form , — ^The peritoneum is studded with ' 
tubercles, and the coelom becomes filled with pale, straw- 
coloured fluid. Ascitic is the commonest form of tuber- 
culous peritonitis, and it is characterised by the presence of 
a large quantity of free fluid in the peritoneal cavity. 
Shifting dullness is readily elicited. The child is usually 
brought for advice because the abdomen is becoming large 
(fig. 234). Pain is often absent, but sometimes acute 
exacerbations of the disease with violent abdominal 
pain complicate the clinical picture. In the male child 
congenital hydroceles sometimes appear (see p. 533). On 
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aocoxuit of the increased intraperitoneal tension umbilical 

hernia commonly occurs. 

In addition to the fluid, solid masses are 
sometimes felt within the abdomen. These 
may be : 

(i) A rolled-up diseased omentum (p. 301). 

(ii) Enlarged mesenteric glands. 

(iii) Matted intestine, with encysted collec- 
tions of fluid. 

The diagnosis of the ascitic form of 
tuberculous peritonitis seldom presents 
dilficulty, except when the patient is first 
seen in an acute exacerbation, or when 
the fluid becomes loculated in one portion 
of the abdomen. In the latter case all 
the difficulties connected with the diag- 
nosis of an intra- abdominal cyst are 
present. Although spontaneous cures 
are not irnknown, the disease rims a 
chronic coxirse if untreated. The child 
becomes progressively emaciated, and 
finally falls a victim to disseminated tuberculosis or some 
intercurrent disease. 

Treatment. — ^In children general treatment, which includes 
heliotherapy, is usually effective. Laparotomy with evacua- 
tion of ascitic fluid is distinctly beneflcial, for it hastens the 
cure. Laparotomy should always be looked upon as but a 
part of the treatment, the general treatment being all- 
important. In adults the prognosis is not so good, and 
treatment shoxild be continued for long after an apparent 
cTore. 

2. Ulcerative Form . — ^Amidst a mass of adherent gut and omentum 
pus is present. Intraperitoneal cold abscesses form, and point on 
the surface, commonly near the umbilicus, or burst through into the 
bowel. In this type, which is a frequent complication of tuberculous 
pyo salpinx, faecal fistulse are a common and serious complication. 

Treatment is general. Operative treatment may be necessary for 
complications such as localised collections of pus or intestinal ob- 
struction. The prognosis in this variety is poor. 

3. Fibrous Form . — The onset is insidious, and the first intimation 
of the disease is usually intestinal obstruction. If the obstruction is 
acute and the disease widespread, the treatment is diflftcult. If 



Fig. 234. — Ab- 
dominal tubercu- 
losis. Ascitic form. 
(Macewen’s tText- 
hook of Surgery.') 
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obstruction does not occur, or can be overcome, the prognosis in this 
variety, considering the apparent intraperitoneal chaos, is surpris- 
ingly good. 

AscaCTBS 

Ascites can accompany a number of divergent conditions, 
and although a sjouptom rather than a disease, it is 
convenient to consider the common causes of ascites 
together. 

Type 1. A.ccompanying Failing Heart or Failing Kidneys. 
— The ascitic fluid is part of a general dropsy. The fluid is 
a light yellow serum of low specific gravity, about 1,010. 

Type 2. A.ccompanying Cirrhosis of the Liver, and Other 
Forms of Portal Obstruction . — ^The serum is darker in colour 
than the foregoing, and the specific gravity is about 1,015 
(see also p. 261). 

Type 3. Accompanying Enlargements of the Spleen, parti- 
cularly Banti's Disease . — ^The fluid in all particulars resembles 
that of 2. 

Type 4. Accompa/nying Tuberculous Peritonitis . — The 
fluid is pale yellow and usually clear. The specific gravity 
is comparatively high, often 1,020 or over. The fluid is 
rich in lymphocytes. 

Type 5. Accompanying Secondary Carcinoma of the Peri- 
toneum (fig. 235). — ^The fluid is dark yellow and frequently 
blood-stained. The specific gravity is high, 1,020 or over. 
Microscopic examination often reveals cancer cells. 

Type 6. As a Part of Polyserositis (syn. PicJds Disease ; 
Concato’s Disease ). — ^In addition to the peritoneal effusion, 
effusions occur into the pericardium and pleural cavities. 
The specific gravity is about 1,015. 

Differential Diagnosis of Ascites . — ^Eree fluid in the peri- 
toneal cavity must be distinguished from a large ovarian 
cyst. When an ovarian cyst fiils the entire abdomen the 
differential diagnosis can be very difficult. In this con- 
nection Blaxland’s sign is helpful. 

Blaxland’s Sign . — flat ruler is laid, upon the abdomen just 
above the level of the anterior-superior iliac spine. The ruler is 
pressed firmly and steadily backwards towards the vertebral column. 
In the case of an ovarian cyst pulsation of the abdominal aorta 
can be felt, but not so in ascites. 
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Treatment of Ascites. — Sometimes, e.g. tuberculous peri- 
tonitis, laparotomy should be performed ; indeed, in any 
case of ascites not belonging to groups 1, 6, and possibly 
2, the question of the advisability of performing laparotomy 

-4 
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Fig* 236. — Usual points of 
puncture for tapping ascites. 
Tlie bladder must be emptied by 
a catheter before the punctme is 
made. Note the relationship of 
the site of puncture to the deep 
epigastric artery. 

arises. Otherwise the fluid must be removed by tapping 
(syn. paracentesis peritonei). The usual points of prmcture 
are depicted in fig. 236. We find it convenient to employ 
Kidd’s trocar for this purpose. 

NeOPLA-SMS op the PEEJCTOKEtTM 
1. Caxcinoma peritonei is a common terminal event in 
many cases of carcinoma of the stomach, colon, or other 
intraperitoneal organs. The peritoneum, both parietal 
and visceral, is studded with secondary growths, and the 
peritoneal cavity becomes filled with ascitic fluid. It is 
remarkable how often a patient riddled with intra-peritoneal 
carcinoma preserves her nutrition, and looks and feels com- 
paratively well imtil the last. Withdrawal of the fluid by 
tapping renders the patient more comfortable. 




Pia. 235. — Ad- 
V a n c e d malignant 
ascites (from a photo- 
graph). 
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2* Pseudo-myxoma Peritonei. — ^The abdomen is filled with a yellow 
jelly, large quantities of which are often more or less encysted. This 
rare condition is more frequent in females, and probably arises 
through the bursting of an ovarian cyst. At laparotomy masses 
of jelly are scooped out. Unfortunately, recurrence is usual. In 
one of our patients laparotomy and evacuation of quarts of jelly 
was undertaken on four occasions in a little over a year. Pseudo- 
m57xoma peritonei is locally malignant, but does not give rise to 
metastases. After removal of the jelly deep X-rays may be tried 
in order to prevent re-formation, but eventually the disease almost 
always proves fatal. 


The Great Omentum 

The great omentum has been called by Rutherford 
Morison the “ abdominal policeman.” The omentum. 





Fig. 237. — ^The great omentum. (A) Normal. (B) In appendicitis. 
(C) In gastric ulcer. (After Rutherford Morison.) 

which is much better developed in the adult than in the 
child, performs a great service, for it attempts, often success- 
fully, to limit intraperitoneal infective processes (fig. 237). 
For instance, an acutely infiamed appendix: is often foxmd 
wrapped in omentum, and this envelopment saves many a 
patient from developing diffuse peritonitis. Sufferers from 

herniae are also greatly in- 
debted to this structure, for 
it often plugs the neck of a 
hernial sac and prevents a 
coil of intestine from becoming 
Fig. 238. — Physical signs g-trangulated. 
recorded in a case of tuberculous ® , , , , 

peritonitis. general tubercxuous pen- 
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tonitis, where the omentum itself is diseased, it becomes 
rolled into a sausage-like mass, which extends across the 
abdomen above the umbilicus (fig. 238), 


Torsion" or the Omehtitm 

Torsion of the omentum (fig. 239) is a rare emergency, 
and consequently is seldom correctly diagnosed. It is 
usually mi staken for appendicitis with somewhat abnormal 
signs. A tender lump may be present in the abdomen. 
The blood-supply having been cut 
off, the twisted mass sometimes 
becomes gangrenous, and peritonitis 
may follow. 

Treatment. — ^The abdomen having Sm 

been opened, the pedicle above the 
t'wist is securely ligatured and the 
mass removed. 

The Mesekterv ' 

A wound o£ the mesentery can 
follow a severe abdominal contu- 
sion, and is a cause of hsemoperi- ' 

toneum. In about 60 per cent, of ' 

cases the mesenteric laceration is 
associated with a rupt"ure of the 4 

intestine. If the tear is a large ^ 

one, and especially if it is transverse pi®. 239 . ^Torsion of 

(fig. 240), the blood-supply to the "the great oment-om. 
neighbouring intestine is cut off. Specimen removed by 
and a limited resection of gut is 

imperative. Small wounds and woimds in the long avia 
(fig. 241) should be sutured. 

Torsion of the mesentery (see Volvulus Neonatorum, p. 338 , and 
Volvulus of the Small Intestine, p. 839 ). 


Suppurating Mesenteric Glands. — No doubt the lymphatic 
glands of the mesentery become inflamed frequently. 
Tbe early symptoms are inclined to simulate acute appen- 
dicitis. Occasionally suppuration occurs, and diffuse 
peritordtis follows. W^e bave met witb a number of such 
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cases. Usually the suppurating glands have been situated 
in the jejunal mesentery. Most of the patients have been, 
not as one might have expected, children, but young adult 
males. Prompt drainage of the general peritoneal cavity 
is the treatment. 

Tuberculosis of the mesenteric glands (fig. 242) is very 
common, contaminated milk being responsible for the infec- 
tion. Mesenteric tuberculosis is a subject of considerable 



Fia. 240. Pia. 241. 

Laceration of th.e mesentery. A longitudinal tear (fig. 240) can be 
closed by suture. A transverse tear (fig. 241) often imperils the blood- 
supply of a segment of intestme, makmg resection necessary. 

(From jEjmerg&ncy Surgery). 

importance, and for convenience the clinical features may 
be divided into various t 3 rpes met with in practice. 

Type 1 . Latent . — ^Evidence of past tuberculous disease in 
some of the mesenteric glands is almost an invariable finding 
in a routine necropsy. 

Type 2. As a Tart of Generalised Tuberculous Lymph- 
adenitis . — ^When a patient is presented with considerable 
tuberculous disease of the cervical, axillary, or lymphatic 
glands, the abdomen should also be palpated for enlarged 
glands (fig. 242). 

Type 3. As a Cause of Abdominal Pain . — ^Many cases 
of suspected appendicitis, especially in childhood, upon 
laparotomy prove to be examples of tuberculous mesenteric 
lymphadenitis . 

Type 4. A Localised Caseating Mass in the Mesentery . — 
The abdomen is opened, either because of abdominal pain, 
or because of a palpable lump, and a localised caseating mass 
is found in the mesentery. In most cases the caseating 
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Fio. 242. — Massive tuberculosis of the 
glands of the mesentery. 


material skould be re- 
moved. If an extra- 
capsular resection of 
the gland or glands is 
necessary, the blood- 
supply of the intestine 
in the immediate neigh- 
bourhood is often 
jeopardised (fig. 243), 
and resection of a 
segment of intestine 
becomes imperative. 

Ty'pe 6. As a Cause 
of Intestinal Obstruction . 
— A. coil of intestine 
becomes adherent to a 
caseating mesenteric 
gland, and thereby 
angulated (fig. 244) or 
otheirwise obstructed. 


This is a frequent form of intestinal obstruction, and one to 
which considerable prominence should be given (p. 340). 



Fig. 243. — When an. 
extra- capsular resecti on 
of a large tuberculous 
mesenteric gland is 
necessary the blood- 
supply to the gut IS 
often imperilled. An 
incision of the mesen- 
tery along the line A 
to remove the gland B 
would vitiate the blood - 
supply of the gut at C. 


Type 6. Asa Cause 
of {Psendo-) Mesenteric 
Cyst (see below). 

Type 7. As a Con- 
fusing Radiographic 
Shadow. — A calcifying 
or calcified tuberculous 
gland is a constant 
source of difficulty in 
the diagnosis of urin- 
ary and other calculi 
(see p. 461). 



Fio. 244. — 
Obstruction by 
angulation. The 
gut has become 
adherent to a 
breaking - down 
mesenteric 
gland. 


Cysts of the Mesentery 
A cyst of the mesentery (fig. 246) 
presents certain characteristic physical 
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cases. Usually the suppurating glands have been situated 
in the jejunal mesentery. Most of the patients have been, 
not as one might have expected, children, but yoimg adult 
males. Prompt drainage of the general peritoneal cavity 
is the treatment. 

Tuberculosis of the mesenteric glands (fig. 242) is very 
common, contaminated milk being responsible for the infec- 
tion. Mesenteric tuberculosis is a subject of considerable 



Fia. 240. Fia. 241. 

Laceratioxi of th.e mesentery, A longitudinal tear (fig. 240) can be 
closed by suture. A transverse tear (fig. 241) often imperils the blood- 
supply of a segment of intestme, makmg resection necessary. 

(From JEmergency Surgery)^ 

importance, and for convenience the clinical features may 
be divided into various types met with in practice. 

Type 1 . Latent . — Evidence of past tuberculous disease in 
some of the mesenteric glands is almost an invariable finding 
in a routine necropsy. 

Type 2. As a Part of Generalised Tuberculous Lymph- 
adenitis . — ^When a patient is presented with considerable 
tuberculous disease of the cervical, axillary, or lymphatic 
glands, the abdomen should also be palpated for enlarged 
glands (fig. 242). 

Type 3. As a Cause of Abdominal Pain . — ^Many cases 
of suspected appendicitis, especially in childhood, upon 
laparotomy prove to be examples of tuberculous mesenteric 
lymphadenitis . 

Type 4. A Localised Caseating Mass in the Mesentery . — 
The abdomen is opened, either because of abdominal pain, 
or because of a palpable lump, and a localised caseating mass 
is found in the mesentery. In most cases the caseating 
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2. Tuberculous Abscess o£ the Mesentery 

3. Hydatid Cyst of the Mesentery. 

Treatment of a Mesenteric Cyst 

Enucleation is the ideal treatment, but it is seldom 
possible, except in the case of small cysts. 

Resection, which of necessity must include the involved 
segment of intestine, is a severe undertaking, carries a high 
moirtality, and is not often necessary. 

Drainage by marsupialisation (fig. 248) is the standard 
method for dealing with a large mesenteric cyst. 


Fig. 248. — ^Marsupialisation of a mesenteric cyst. 
T3ae peritoneum is closed about tlie cyst, leaving a 
small area uncovered. The cut edge of the peri- 
toneum is sewn to the cyst wall around the base 
area, through which the cyst is drained. 

COMPLICA.TIONS OF MESBNTERIC CYSTS 

1. Intestinal obstruction. 

2. Rupture of the cyst. 

3. Haemorrhage into the cyst. 

4. Torsion of a pedunculated cyst. 

5. Impaction in the pelvis and consequent pressure upon the 
pelvic organs. 

Neoplasms of the Mesenttery 
New-growths situated in the mesentery give rise to 
physical signs similar to those of a mesenteric cyst, the 
sole exception being that they sometimes feel solid. 



MESENTERIC 

NEOPLASMS. 


^Lipoma 
^Benign^-Fibroma 
/ \Fibromyxoma 



Malignant<^ 


.'Primary Sarcoma 


Secondary 


\ 


Carcinoma 


Lymphosarcoma. 


TkE RETROPEKETOlSrEAIi SPAOB 

Pus or blood in the retroperitoneal space tends to track to the 
iliac fossa. It should be evacuated by an incision through the 
abdominal wall, meticulously avoiding opening the peritoneum. 
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RETHOPERITOIjTEAXi TXJMOTJRS 

1. Ketroperitozieal lipomata, in the first instance, are usually mis- 
taken for a hydronephrosis, a diagnosis which is later ruled out by 
subsequent investigation. Women are more often affected- These 
swellings sometimes reach an immense size. We have removed such 
a tumour weighing lb., and much larger specimens have been 
recorded. These lipomata sometimes undergo myxomatous de- 
generation, a complication which does not occur in fatty tumours 
elsewhere. 

2. Retroperitoneal sarcomata present signs similar to retroperi- 
toneal lipomata, and are even more difficult to diagnose, explora- 
tory laparotomy and removal of a small portion for histological 
scrutiny being the only certain method. They are inclined to occur 
in younger subjects than retroperitoneal lipomata. The sarcoma 
arises in the retroperitoneal connective tissue, and grows apace. 
Even when removed at a comparatively early stage, recurrence 
always takes place, and these tumours must be looked upon as 
necessarily fatal. Deep X-ray treatment should be tried. 



CHAPTER XVIII 

THE INTESTINES 

Some Points in Surgical Anatomy. — It is of great practical import- 
ance to be able : 

1 . Xo distinguisb. various portions of tbe intestinal canal at sigbt. 

2. To know in which part of the abdomen the upper coils, as op- 
posed to the lower coils, of the small intestine lie in relationship 
to the anterior abdominal wall. 

3. Xo be able to tell which is the proximal and which the distal end 
of any loop under consideration. 

4. To distinguish irrefutably large from small intestine. 

For practical purposes these problems are settled as follows : 

1. The mesentery of the jejunum has only two series of arches of 
blood-vessels, whereas the lower ileum has several series of arches. 



Middle •3'^^ 
Lower'/s!:? 



Flo-. 2^9. — ilVCorLk’s method of 
localising the small intestine upon 
the surface. 


Fio. 250. The at- 

tachment of the mesen- 
tery. 


2. IVLonk’s method of intestinal localisation roughly indicates the 
situation of the different sections of the small bowel (fig. 249). 

3, The mesentery, after being made taut, is examined. As the 
mesenteric attachment runs from left to right (fig. 250), and palpation 
reveals the mesentery is not twisted, then the upper end of the bowel 
in the wound is the proximal end. Such a test is useful, but not so 
easy of performance in the living as in the dissecting room. 

As the small ” intestine is sometimes found enormously dis- 
tended, and the large ” gut entirely collapsed, size is no criterion. 
The large gut is characterised by its tsenise coli and appendices epi- 
ploicse. 
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Embryology. — ^Beneath the notochord appears the primi- 
tive alimentary canal, which is continuous with the yolk 
sac (fig. 261). This canal becomes differentiated into : 

1. The fore -gut, from which are developed the pharynx, 
oesophagus, and stomach, together with the duodenum as 
far as the ampulla of Vater. 

2. The hind-gut, which is the fore- 
runner of the rectum, pelvic colon, and 
the descending colon. 

3. The mid-gut, which gives origin to 
the remainder of the intestinal canal. 

The mid-gut is continuous with the yolk 
sac, but as development proceeds, tbe 
communicating channel between these two 
structures dwindles into the omphalo-mesen- 
teric (syn. Vitelline) ducL Later still the 
duct disappears entirely, except in 2 per cent, 
of individuals, where its inner extremity is represented by a pouch, 
so well known as Meckel’s diverticulum. The mid-gut grows apace, 
and becomes differentiated into large and small intestine, the junc- 
tion being indicated by an out-growth, which 
later forms the caecum. As the gut, which now 
IS suspended by a mesentery, elongates, it also 
rotates, and the rotation of the various portions 
in relation to the middle line is depicted in 
fig. 252 At the fourth week of intra-uterine 
life the greater part of the mid-gut is extruded, 
and comes to lie within the umbilical cord. This 
is a temporary physiological hernia, which some- 
times persists (see Exomphalos, Chapter XXII). 

The normal process of rotation occurs during the 
act of reduction of the physiological hernia. 

CONGEKITAIi MALFORMATIOlSrS OF THE GxTT 

Congenital atresia of the duodenum (p. 209). 

Congenital atresia of the small intestine 
(p. 333). 

Volvulus neonatorum (p. 338). 

Failure of Descent of the Caecum. — ^The 
caecum remains under the right lobe of the 
situation of the structure in the mangahey monkey. This 
anomaly, which is not infrequent, is of importance, because 
it leads to remarkable displacements of the vermiform 
appendix. 

Meckel’s diverticulum and the remainder of the omphalo- 
21 


Mid line 



Fio. 252. — nota- 
tion of portions of 
the alimentary 
canal on either side 
of the middle line- 

liver — a normal 



showing the primitive 
alimentary canal and 
the yolk sac. 
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mesenteric duct give origin to many conditions of surgical 
interest and importance. 

1. The omphalo-mesenterio duct occasionally remains 
patent (fig. 263), giving rise to an umbilical fistula, which 


Pig. 253. — Patent 
oxnplialo-raese n t e r i c 
duct opening into tlie 
umbilicus. (A. Li. Tay- 
lor.) 


discharges mucus and, rarely, faeces. Such a fistula is often 
associated with an umbilical “ adenoma.” 

2. An intra-abdominal cyst can arise in conjunction with 
the structure. 

3. With its lumen obliterated or xinobliterated, the 
omphalo-mesenteric duct provides an intrapeiitoneal band 
which is a potential danger, for intestinal obstruction is most 
prone to occur. Obstruction results from a loop of intestine 
passing tmder or over, or by becoming twisted roxmd the 
band (fig. 264). 

(a) (6) (c) (d) 

Pig. 254. — ^Varieties of anomalies connected with, the omphalo- 
mesenteric apparatus, (a) Intraperitoneal band. (Z>) XJmbilical fetula. 
(6) Intra-abdominal cyst. (d) MeckePs diverticulum adherent to the 
sac of a congenital umbilical hernia. 

Coming now to Meckel’s diverticulum itself. It will be 
recalled that the structure is present in 2 per cent, of the 
human race ; that it is situated upon the antimesenterio 
border of the small intestine, 2 ft. from the ileocaecal 
valve, and that it is usually 2 in. long. One need not be 
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acquainted with, abdominal surgery for any length of time 
to realise that the di’ST’erticulum may he of much greater 
length, sometimes up to 2 ft. Its special diseases are : 

1. Hechelian Diverticulitis . — Acute inflammation of the 
diverticulum produces the symptoms, signs, and complica- 
tions of acute appendicitis. Moreover, the treatment is 
similar. 


2. Inversion of the diverticulum is a potent cause of intus- 


susception, especially during adolescent 
life (p. 337). 

A patent or obliterated omphalo- 
mesenteric duct should he excised, together 
with, in most instances, the accompanying 
Meckel’s diverticulum. 



Fia. 255. — Di- 
verticulum at the 



Fio. 256. — ^Hirsoh- 
spruug’s Disease. 
(W. Mercer.) 


Diverticula also occasion- mesenteric border 
ally occur at the mesenteric of small intestine, 
border (fig. 255) of the small 

intestine. In the pouches enteroliths some- 
times form. It is possible that -Uie closing of 
the mouth of such a diverticulum is the explana- 
tion of the formation of a mesenteric cyst — a 
condition otherwise difficult of explanation. 

Hirschsprttn'g’s Disease {syn. Cok- 
GEincTAi. Dieatatioe: oe the Colon) 
The babe is born apparently normal, 
but soon exhibits inveterate constipation, 
the colon gradually becoming obviously 
dilated. Enemata and purgatives have but 
little effect, and a motion is passed perhaps 
once in eight or nine days. Signs of in- 
testinal toxaemia follow. Either death 
occurs early in life from this cause, or, less 
frequently, the bowel wall so hypertrophies 
that faeces are forced through the inactive 
segment, which appears to be usually the 
pelvic colon. In this way life is prolonged. 
The belly shows barrel-shaped distension 
(fig. 256). In a proportion of ca>ses the 
compensatory hypertrophy is adequate, 
and the patient reaches maturity. 
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Pathology. — ^At necropsy upon a case of Hirschsprung’s 
disease the size of the colon is fantastic. The colonic 
musculature can be seen to be greatly hypertrophied, 
especially the circular fibres. Areas of mucosal ulceration 
are frequent, and are no doubt the direct result of irritation 
by scybalous masses. There is no demonstrable mechanical 
obstruction. 

.Sitiology. — ^There is growing eTi»idence that Hirschsprxmg’s 
disease is due to a state of unbalance between the sym- 
pathetic and parasympathetic moieties of the autonomic 
system. The over-acting sympathetic results in a contrac- 
ture of the circular fibres in the region of the pelvi-rectal 
junction, while the longitudinal fibres are inhibited. 

Treatment. — 1. A continuance of a conservative attitude 
is admissible in those cases which give some promise that 
compensatory hypertrophy will be adequate. 

2. Dilatation of the lower sigmoid with bougies and bags 
has proved helpful, if not curative, in a few instances. 

3. Lumbar ganglioneotomy, or excision of the presaoral 
nerve, combined with section of the inferior mesenteric 
nerves (fig. 257) gives considerable promise of being a 
curative operation. 

4 . Partial or complete colectomy is now justly unpopidar. 
Complete colectomy carries a high mortality, and right 
partial colectomy is seldom curative. Excision of the pelvic 
colon by Paul’s method is comparatively safe, and it attempts 
removal of the cause, viz. the inactive segment of the bowel. 

ENTEROPTOSIS 

Enteroptosis is a common condition and a penalty of the ad.option 
by man of the upright position. The abdominal organs tend to sag, 
and, in so doing a train of symptoms is produced which often mimic 
organic disease. In obscure eases of abdominal pain the possibility 
of enteroptosis should be constantly before one as a differential 
diagnosis. 

Gbis-bral Visobroptosis (sy?2r. Gledstaeu’s Disease) 

All the organs are ptosed. The patient is nearly always a 
woman. 

Rovsing recognised two types of general visceroptosis : 

Matexnal Visceroptosis. — As a result of repeated pregnancy the 
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abdominal wall loses its tone and the intra-abdominal organs slide 
down. 

Virginal Visceroptosis. — ^From childhood the patient shows signs 
of ptosis. She has a long, narrow, upper abdomen (p. 228 ), and tends 
to stoop. She is of the drooping lily ” type, and as she grows older 
is constantly ailing. Although no doubt there are uncomfortable 
sensations ftom the ptosed organs, only too often the patient be- 
comes hypochondriacal. 

Treatment is unsatisfactory. A well-fitting abdominal 
belt put on each, morning before the patient arises and worn 



Fio 257. — Displaying the presacral nerve. The presacral and inferior 
mesenteric sympathetic nerves (following the inferior mesenteric artery) 
are divided (after Dearmonth). 

all day is of great service. Massage is helpful, especially in 
the maternal type. 

Ptosis may affect particularly certain organs. We have dealt 
already -with nephroptosis, gastroptosis, hepatoptosis, and with 
wandering spleen. It is necessary here to deal with ptosis affecting 
particularly the intestines. 

Kinks, Membranes, and Bands associated with Enteroptosis. 

— ^There are a number of kinks, membranes, and bands 
associated with ptosed intestines, and these are of consider- 
able surgical importance, for in extravagant cases some of 
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them produce stasis, if not actual intestinal obstruction. 
Their origin is disputed, the consensus of opinion being that 
they are all congenital. 

1 . Cystico-duodenal band runs from the gall bladder to the pylorus. 
To those operators unaware of its existence, it is often looked upon 
as an inflammatory adhesion. 

2 . Mesocolic hand of JPringle runs from the meso- 
colon to the duodeno-jejunal flexure, and occasion- 
ally kinks this portion of the intestine. 

3. Inane's first kink (fig. 258) runs from a point 
4 in. from the ileocaecal valve to the ovary. We 

have seen definite chronic intestinal obstruction 

t this band, which was relieved by its division. 

ane s ® 4 ^ Jackson‘s membrane^ which is comparatively 

* common, runs from the great omentum, enveloping 

like a shroud an unusually lax, capacious caecum and ascending 
colon. When this veil is gently pulled so as to make it move 
upon the caecum, its contained blood-vessels be- 
come the more apparent. This structure, once seen, 
can never be mistaken (fig. 259). 

5. JPayr^s membrane is the same as 4 over the 
splenic flexure ; it is less often seen, for it is the 
right side of the abdomen which is usually opened. 

6 . Toldfs mernbrane is again the same as 4 over 
the pelvic colon. It sometimes binds the omega 
loop to the left iliac fossa, and produces what is 
known as Lane^s last kink. 

Right-sided Ptosis {syn, C^coptosis) 

In selected cases, benefit has accrued from 
plastic operations, designed to lift and fix the 
mobile loose csecum and ascending colon (Waugh’s operation). 

CHRONIC INTESTINAX. STASIS 

Chronic constipation is often a troublesome feature of visceroptosis, 
and in some cases the stasis produces a recognisable train of ill- 
health. The complexion is muddy, and evil-smelling sweat 
(bromidosis) bespeaks the toxic state. In such cases, and others of 
obstinate constipation with toxic absorption, where intestinal lavage 
and medical and dietetic treatment have failed to cure, colectomy has 
been advised, but this operation, which was advocated by Sir 
Arbuthnot Lane, is now seldom performed. 

Tbatjmatio Rdptubb op the Intestine 

The intestine can be ruptured without any external wound. 
The most frequent cause of such an accident is a kick in the 
abdomen ; the rupture being probably produced by a coil 
of intestine being crushed against the sacral promontory. 
Rupture of the intestine is said to be more frequent where 



Fia. 259. — 
J* acksoxi’s mem- 
brane. 
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a fixed part of the alimentary tract joins a free portion, such 
as the duodeno-jejunal flexure, but this has not been our 
experience. The latter lesion is sometimes met with after 
run-over accidents. 

In small perforations the mucosa prolapses and tends 
partially to seal the rent ; consequently the early signs are 
misleading. In general it may be stated that the signs 
simulate closely those of a perforated gastric ulcer. 

Traumatic rupture of the large intestine is very much less frequent. 
Compressed-air rupture of the colon is nearly always the result of a 
damnable form of practical joke, whereby a hose, carrying air under 
considerable pressure, is turned on near the victim’s anus. 

The treatment is immediate laparotomy and suture of the 
perforation. Except in early oases of high jejunal perfora- 
tion, the general peritoneal cavity must be drained. 

l2irFLA3yiMATIOKS 

Chronic ulcerative colitis is a serious condition, coming on 
in early adult life. Children are hardly ever affected. The 
infecting organism is believed to be a streptococcus. The 
disease is ushered in by an acute attack of diarrhoea, accom- 
panied by blood-stained mucus. The course of the disease is 
variable, but relapses are only too frequent. In severe oases, 
even if she is not bedridden, the loss of strength and vitality 
with constant diarrhoea and tenesmus make the patient’s 
life a misery. Exacerbations are accompanied by pyrexia. 

Sigmoidoscopy. — In many instances the final diagnosis 
rests with sigmoidoscopy (fig. 260). The granular, reddened 
mucosa dotted with tiny ulcers (fig. 261) is very different 
from the picture seen in amoebic dysentery, where there 
are large deep ulcerations with the intervening mucosa 
comparatively healthy. 

Radiology after a barium meal tends to show an attenuated 
colonic shadow — characteristic appearance due to the 
empty contracted state of the organ, and particularly affect- 
ing the pelvic colon. 

Surgical Treatment of Ulcerative Colitis (and the Dsrsen- 
teries which fa il to respond to Medical Treatment). 

(a) Appendicostomy . — The lumen of the appendix is used 
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to introduce irrigating fluids to the inflamed colonic mucosa. 
The antiseptic solutions used for this purpose must be very- 
diluted, for the colon greedily absorbs chemicals. 



Fig. 260. 

A. Sigmoidoscope assembled. 

B. Illuminated lens. 

C. Obturator. 

D. Forceps for carrying swabs 
down the instrument. 



Fig. 261. — Ulcerative colitis. 
The granular inflamed appearance 
of the mucosa is characteristic 
(after Lockhart-Mummery). 


The appendix, unless it is anomalous or diseased, can be brought 
to the surface, as is shown in fig. 262 . After a week it is cut off 

flush with the skin. In performing ap- 
pendicostomy, it is essential to preserve 
the appendicular artery, or the organ will 
slough. If this cannot be done, or disease 
or abnormality makes appendicostomy 
(fig. 262 ) impracticable, a valvular caecos- 
tomy is undertaken instead. 

(&) Enterostomy . — ^Ixi the worst 
cases it is necessary to put the colon 
at rest, and the only effective 
method is to divide the lower end of 
the ileum right across, and to bring 
out each end on to the abdominal wall. The enterostomy, 
if well cared for, is compatible with a tolerably happy 



Fig. 262 . 


Appendi costomy . 



FuLLSiaie Ehd 

Fig. 263. — Appendicostomy catheter. 


existence. It is often remarkable ho-w CLuickly tbe general 
health improves after this measure. 
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The surgery of chronic ulcerative colitis is satisfactory up 
to a point. Even if the patient has not passed blood or 
mucus for months, the disease is not dead, but sleepeth, and 
disappointment awaits him who too early accedes to a 
request to close the artificial anus. 

THE SXJKOICAL COMPLICATION'S OP TYPHOID AISTD PARATYPHOID 

I. Intestinal hcemorrhage may be the leading symptom. In three 
cases in our practice torrential rectal bsemorrhage bas been the first 
indication of a typhoid infection. The condition must be distin- 
guished from purpura with intestinal symptoms, and intussusception. 
A Widal reaction should be employed, and if negative, repeated in 
suspected cases. Blood transfusion may be necessary. 

2. F^erf oration, — Perforation of a 
typhoid ulcer usually occurs during 
the third week ; occasionally it is the 
first intimation of the disease (ambula- 
tory typhoid) . The perforation is longi- 
tudinal to the long axis of the gut 
(fig. 264), and in the case of typhoid, 
it is situated in the lower ileum. In 
paratyphoid /S, perforation of the large 
gut sometimes occurs. Treatment is 
to perform laparotomy under local 
anaesthesia as soon as the diagnosis is 
probable, and to close the perforation 
with sutures. The prognosis is very 
poor. 

8. Spontaneous rupture of the enlarged spleen has been recorded. 

4. Liver abscess is most often a complication of paratyphoid. 

5. Gall JBladder, — ^The relationship of cholecystitis and gall-stones 
to typhoid has been referred to already (p. 267). 

6. Fhlebitis. — ^Venous thrombosis, particularly of the left common 
iliac vein, is a not very infrequent complication of typhoid 
fever. 

7. Genito-urinary Complications, — ^Typhoid cystitis, pyelitis, 

bacilluria, and epididymo -orchitis all occur (p. 545). 

8. I^arotitis, — ^Typhoid is a common cause of suppurative parotitis. 
In this instance the onset of parotitis is usually of grave significance 

(p. 188). 

9. Joints, — ^All degrees of arthritis, from a mild effusion to sup- 
puration, have occurred as a complication of this disease. 

10. Lone, — Typhoid osteomyelitis and typhoid spine are discussed 
on p. 795. 

II, Larynx, — Typhoid perichondritis is met with occasionally, 
and typhoid laryngitis has been known to obstruct the airway. 

TUBBRCtTLOSIS 

(a) Tuberculous ulcer affects particularly the ileum. 
These ulcers are usually multiple, and are placed transversely 



T'la. 264. Bia. 265. 

Fig. 264. — A typhoid ulcer 
is longitudinal to the long 
axis of the gut. 

Fig- 265. — A tuberculous 
ulcer is transverse. 
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(j&g. 265) (of. typhoid ulcer). Tubercles over their peritoneal 
surface allow of recognition at operation. Perforation is 
rare, but cicatricial contracture of the gut wall is a frequent 
and serious complication. Excision of the afEeoted segment 
is sometimes possible. At other times the disease is widely 
distributed through the small intestine, and oiurative treat- 
ment is not possible. 

(b) Hyperplastic tuberculosis of the csecuiu simulates 
closely carcinoma of the caecum, and is mimicked by actino- 
mycosis of the right iliac fossa and chronic appendix abscess. 


There is a mass in the right 
iliac fossa. X-rays often re- 
veal a filling defect (fig. 266), 
which at least tends to 
eliminate the possibility of 
an appendix abscess. Even 
on laparotomy, there is no 
certain means of telling if 
the mass is tuberculous or 
neoplastic (fig. 267). The 
treatment is excision of the 



csecum and right half of the 
colon. 


(c) Generalised tuhercu- 266 . — Stierlm’s filling defect 

present m tnberctilosis and carei- 

losis Of tne colon is rare ^ ^ 

noma of tne oaecimi (after Cawadias). 

outside sanatoria, which. 

makes it probable that it is secondary to tuberculosis 
elsewhere. Early cases may he mistaken for appendicitis, 
for the disease usually begins in the right half of the colon. 
Later, chronic blood-stained diarrhoea is the leading 
s 3 miptom, and the clinical picture simulates closely that of 
ulcerative cohtis. Heliotherapy and general treatment are 
usually advised. 


CYSTIC PNETIWCATOSIS OF THE SMAZ,!. IlSTTESTINE 

Cystic pneumatosis of the small intestine is an exceedingly rare 
condition, of which only about 100 cases have been recorded. There 
axe clusters of gas-containing cysts upon the small intestine, usually 
the ileum. Aggregation of such cysts sometimes forms an abdominal 
tumour, but for the most part the cysts have been discovered during 
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a laparotomy for chronic gas- 
tric or duodenal nicer. The 
condition, which is probably 
allied to the intestinal em- 
ph3rsema of swine, often dis- 
appears spontaneously. 

DiVEETIOTTLOSIS AITX) 
DlVTERHOXrijITIS 

Definition. — Colonic 
divertioulosis — tlie pres- 
ence of divertioTila in the 
colon — ^is not an inflam- 
matory condition, but as 
all the baneftil effects of 
these pouches are due to 
inflammation occurring 
within or about them — 
diverticuKi'is — the reason 
for including the subject 
here will be evident. 


Fig, 267. — The difficulties in diag- 
nosis of a mass connected with the 
caecum. In this case the lump out- 
lined on the skin was thought at first 
to be an appendix abscess. After the 
caecum and ascending colon had been 
excised the specimen had many of 
the appearances of tuberculosis. 
Histologically the mass proved to be 
a carcinoma 


I/iterally, a diverticulum 
means a wayside house of 
ill-fame, and these wayside 
houses certainly live up to 
their evil reputation. When 
diverticulitis is spoken of, it is 
assumed that colonic diverti- 
culitis is implied, otherwise 
the site of the diverticulum is 
defined, viz. duodenal diverti- 
culitis. 


.dQtiology. — The cause of diverticulosis is uncertain. It 
is not congenital, for the diverticula usually appear in elderly 
subjects, but there are exceptions. Herniation of the 
mucosa through the muscle coats, especially where blood- 
vessels emerge, appears to be the cause, but why the hernia- 
tion occurs has not been elucidated ; that it is due to in- 
creased intra-colonic pressure following constipation is not 
an entirely satisfactory explanation. 

Pathology. — ^The diverticula are usually multiple. Some- 
times there are only two or three, usually scores are present, 
especially when the pelvic colon is affected (fig. 268). Al- 
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though no part of the large intestine is exempt, the cseoum is 
least often, and the pelvic colon most often, affected ; indeed, 
80 per cent, of the diverticula occur in the latter region. The 
subject is usually an obese 
man over 50. The appendices 
epiploicse are often of a great 
size, and contain fat of a 
yellow hue. The diverticula 
may be empty, but frequently 
at least some of them contain 
faecal concretions. Exception- 
ally, a diverticulum passes into 
an appendix epiploica, and 
simulates to a nicety a vermi- 
form appendix. 

Clinical Features. — Diverticu- 
losis. — In diagnostic clinics, 
where a routine barium meal 
is part of the investigation, 
diverticulosis is a common 
finding in those patients past 
middle life. Diverticulosis does 
not necessarily give rise to symptoms, and is compatible 
with longevity. 

Diverticulitis, a comparatively recently recognised disease, 
is a great imitator. It can mimic perfectly carcinoma of the 
colon. At other times it imitates appendicitis, although, 
because the pelvic colon is usually affected, the symptoms 
tend to be ledft-sided. Various clinical t 3 rpes of diverticulitis 
are met with. 

Type 1. Hyperplastic Diverticulitis. — ^The symptoms, 
signs, complications, and treatment are exactly those of 
carcinoma coli. The latter condition is simulated so closely, 
that in some instances the deception is not realised until a 
histological examination has been made. Particular atten- 
tion is drawn to hyperplastic diverticulitis as a cause of 
intestinal obstruction. 

Type 2. General or Pelvic Peritonitis. — ^The bursting of a 



Fia. 268. — Bariiim enema. 
Bi vert loulit is o f pelvic 
colon- The patient com- 
plained of pain and the pass- 
age of muco-pus per rectum. 
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diverticulum (fig. 269) into the peritoneal cavity is even 
more serious (if that be possible) than the similar catastrophe 
in connection with the vermiform appendix. Both are 
usually the direct result of the abuse of purgatives. The 
high bacterial content of the sigmoid sets up an especially 
virulent peritonitis. 

Type 3. Ahacess (fig- 270) is not an uncommon complica- 
tion of diverticulitis. The pus is shut off from the general 



Fig. 269 — Perforated diver- 
ticuJum of the pelvic colon 
found at necropsy upon a case 
of diffuse peritonitis. 


Fig. 270. — ^Abscess of the abdominal 
wall connected with a perforated diverti- 
culum of the transverse colon. 


peritoneal cavity by adbesions . Tlie abscess is often situated 
in the left iliac fossa. 

Type 4. F cecal fistula dates from the opening or incision 
of an abscess ; in other words, the fistula is a complication, 
and a rather common one, of Type 3. 

Type 5. Vesico-colic Fistula . — ^Diverticulitis is the com- 
monest cause of pneumaturia (p. 489). 

Type 6. Adhesions . — ^Extensive adhesions of the affected 
segment of colon to surrounding structures are the rule in 
diverticulitis. These may he looked upon as Nature’s 
method of limiting the disease. Adhesions may cause 
obstruction, kinking, or predispose to volvulus. By pulling 
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upon the peritoneum they are sometimes the cause of 
chronic pain. 

Treatment of Diverticulitis. — ^In early cases (i.e. cases of 
diverticnlosis with indefinite abdominal pain assumed to he 
due to diverticulitis) a careful diet and regular doses of 
liquid paraffin will sometimes avert indefinitely the onset 
of complications. 

In cases of peritonitis following the perforation- of a 
diverticulum, it is usually insufficient to drain tbe peri- 
toneal cavity ; the perforation must be closed in addition, 
or a catheter sewn into it and brought to the surface. In 
all oases of diverticxditis a well-planned colostomy is the 
best treatment. The artificial anus is made immediately 
above the diseased area, which is thereby put at rest. 
After a year or eighteen months, when the inflammation 
has completely abated, resection of the diseased segment, 
together with, when possible, restoration of the continuity 
of the colon, ma37 be undertaken in suitable oases. Attention 
is directed to the necessity for a long period of preliminary 
drainage before radical treatment is attempted. 

The mortality of diverticulitis due to peritonitis, obstruc- 
tion, or pyaemia, is Mgh. When the disease is recognised 
earlier than is the case at present, these fatal complications 


will be obviated by a 
timely colostomy. 

Attention, may be directed 
here to the fallacy of the 
prevalent opinion that life 
with a colostomy is necessarily 
a life not worth living. This 
idea is a legacy of the early 
days of colonic surgery, when 
a right lumbar colostomy was 
in vogue. With gas escaping 
and fluid faeces welling out 
upon the loin, where it was 
impossible for the patient to 
attend to the orifice, life must 
have been a misery, and very 
different from the manage- 
ment of a modern left inguinal 
colostomy. We have known 
patients leading an active life 



Fxo. 271. — Left inguinal colostomy. 
The patient has excellent control, 
usually having one ewstion. only each 
day. 
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so comfortable and so little inconvenienced by their inguinal anus 
(fig. 271) that they were unwilling to undergo a comparatively slight 
operation to have it closed. 



Fio. 272. — Prolapse of the 
bowel through a large faecal 
fisttila. The prolapse was re- 
duced and the fistula closed 
by operation. 


riSTTTXLaB 

. Fully 80 per cent, of faecal fistulse occur after operations 
for gangrenous appendicitis, and the leak is from the 

csecnm. Other common causes 
of a faecal fistula are : pressure 
necrosis from a drainage tube left 
in too long ; the giving way of a 
patch of gangrenous intestine, or 
the aftermath of opening an 
abscess connected with diverti- 
culitis or carcinoma of the colon. 

Treatment. — Faecal fistulas, 
especially those in coimection with 
the small intestine, tend to heal 
spontaneously. The abdominal 
wall must be protected from 
erosion by escaping intestinal juices, and for this purpose 
dressings of horse serum are very useful. The administra- 
tion of suitable doses of Pulv. Cretae. Aromat. are valuable 
in thickening the contents of the bowel, and rendering the 
escaping material less obnoxious. A fistula with mucosa 
visible continuous with the 
skin edge will never close 
spontaneously. In some of 
these oases, where the open- 
ing is a large one, the gut 
tends to prolapse upon the 
surface (fig. 272). 

The operative treatment 
for closure of a faecal fistula 
consists of a dissection of 

the tract and closure of the bowel and abdominal walls. 
In complicated fistulas operation is difSioult, but in 
the case of the caecum it is usually straightforward 
(fig. 273). 



Fig. 273, — ^Incision for closure 
of a fsecal fistula of tbe caecum. 
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Benign Neoplasms 


Liipomata are usually found in relationship to the wall of 
the siviall intestine. Occasionally such tumours, which may 

be multiple, are subserous, 
but usually they are sub- 
mucous, and tend to cause a 
protuberance which invites 
intussusception — their only 
danger. 

Adenomatous polypi (hg. 
274) are practically eonJGbaed 
to the large gut, and since 
more attention has been 
directed to them, they have 
been found to be not un- 
common. They may be 
single, but are often mul- 
tiple, and their chief claim 
to considerable importance 
is the frequency with which malignant disease super- 
venes. Unfortunately, unless they are near the termina- 
tion of the colon, they are hardly capable of being 
diagnosed. 

The treatment is thorough excision of a single polyp or 
resection of the affected portion of intestine in the case of 



S’la, 274. — Pedxxncnlated adeno- 
matous polyp of the intestine- 
Longi tudinal section. ( J. H . Saint. ) 



Fig. 275. — Carcinoma of the small in- 
testine. K^ote the dilatation of the lumen 
above the stricture. (G-. P. B. Buddy.) 


a cluster of polypi. 

MALIGNANT NEOPLASMS 

Of the Small Intestine. 

— ^Both lympho-sarcoma 
and carcinoma occur, but 
with, comparative in- 
frequency. Attention is 
usually directed to malig- 
nant disease of the small 
intestine (fig. 275) by the 
supervention of intestinal 
obstruction. 

Besection of the 
growth is the only treat- 
ment. 
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Carcinoma of the Colon 

Pathology. — ^Microscopically, the neoplasm is a colnmnar- 
celled carcinoma originating in cells which line the bowel, or 



Fia. 276. Fiq. 277. Fio. 278. Fia. 279. 

Annular. Tubular. Ulcer. Cauliaower mass. 


in the crypts of Lieberkiihn. Macroscopically the growth 
takes the form of : 

1. An annular constricting ring (fig. 276). 

2. Tubular (fig. 277). 

3. A carcinomatous ulcer (fig. 278). 

4. A cauliflower mass, projecting into the lumen (fig. 279). 

It is said that the annular form is the most malignant, in 

that it gives rise to secondary deposits comparatively early. 
Type 4 is the least malignant form, and it is now certain that 
these papiUiferous masses com- 
mence as simple adenomata. 

Site. — ^Fig. 280 represents dia- 
grammatically the relative fre- 
quency of the usual sites of the 
growth. 

The Spread of Carcinoma of the 
Colon. — Generally speaking, car- 
cinoma coli is a comparatively 
slowly-growing neoplasm, and if 
extirpated thoroughly at a rea- 



sonably early period a cure can 
be hopefully anticipated. 

Local Spread . — ^The growth is limited 
to the bowel for a considerable time. 


Fio. 280. — Relative fre- 
quency of oaromoma in 
various portions of the large 
intestine including the rec- 
tum. 
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It spreads round the lumen, and to a certain extent longitudinally, 
but it usually causes obstruction before it has penetrated into 
surrounding structures. In some cases, mostly of the ulcerative 
type, perforation into the peritoneum or into adjacent organs (e.g. 
the bladder) occurs before the onset of obstruction. 

Lymphatic Spread. — ^The groups of lymphatic glands which drain 
the colon have been worked out fully. They are : 

1 . The epicolic glands, situated in the immediate vicinity of the 
bowel wall. 

2. The paracolic glands, which lie in relationship to the leash of 
blood-vessels proceeding to the colonic walls. 

3. The intermediate glands, which lie along the ileo-colic, mid-colic, 
and left colic vessels. 

4. The main gZawcfe, which are aggregated around the superior and 
inferior mesenteric vessels, where they take origin from the ah- 
dominal aorta. 

Spread hy the Bloodstream. — ^Metastases are carried to the 
liver by this route, and in this instance very rarely to other distant 
organs. 

The Test of Operability. — ^Th.e abdomen having been 
opened, (1) the growth is examined with a view to ascertain- 
ing if it is fixed or free. As long as it can be mobilised 
sufficiently to be delivered into the wound it is operable ; 
(2) the various groups of lymphatic glands which drain the 
particular segment are palpated. Their enlargement does 
not necessarily mean that these are invaded hy metastases, 
for it may be inflammatory enlargement, as we have noted in 
diverticulitis ; (3) the peritoneum, particularly the pelvic 
peritoneum, is palpated for implantations of the growth ; 
(4) the liver is palpated for secondary nodules. 

While this examination should be undertaken in every 
case, we are inclined to the view that extirpation of the 
growth should be undertaken whenever possible, but on the 
left side particularly, only after the gut has been drained and 
cleaned for a week or so. 

Clinical Features. — Men are attacked more often than 
women (2 : 1). Although usually appearing during the 
fifth and sixth decades, it is not exceptional to meet cases 
at an earlier age. The disease is very rare in childhood, 
but we have seen an example in a boy of 7. In general it 
may be said that growths of the caecum occur at an earlier 
age than those in the rest of the colon. In a large number of 
cases, especially when the left half of the colon is the seat of 
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the neoplasm, the first symptoms are those of early obstruc- 
tion. The patient states that he has increasing difficulty in 
getting the bowels to move, and that he has to take increas- 
ing doses of purgatives. Unfortunately, such warnings and 
the frequent turbulent borborygmi which accompany them 
are disregarded, and surgical aid is not sought until a state of 
acute-on-ohronic intestinal obstruction has set in. The 
latter is discussed on p. 344. 

Earlier symptoms, the recognition of which are so import- 
ant if the disease is to be diagnosed in its operable stages, are 
more obscure, pain and loss of weight being singularly 
absent. 

The following table culled from an analysis of case-histories of 
carcinoma of the colon (excluding the rectum), is helpful : 

Per cent. 

Constipation . . 37 

Alternating diarrhoea 
and constipation . 21 

Diarrhoea . . 14 

Tumour . . 8 

Pain ... 7 

Blood or blood and 
mucus per rectmn 5 
Dyspepsia . . 8 

It thus comes about 
that if a patient, and 
particularly one past 
middle life, comes com- 
plaining of diarrhoea 
or constipation of re- 
cent origin, in addition 
to a clinical examina- 
tion a barium enema 
and sigmoidoscopy 
(fig. 281) are essential. 
Unless advantage is 
taken of these diagnostic refinements, the clinician is 
neglecting his duty, and many comparatively early growths 
are bound to escape detection. 



Fig. 281. — An example of the inestim- 
able value of sigmoidoscopy. The patient 
has been diagnosed and treated for some 
weeks for ‘‘ Ulcerative Colitis.*’ A barium 
meal was negative. Sigmoidoscopy showed 
a small bun-shaped carcinoma givmg rise 
to an intussusception. 
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Treatment 

If the growth is inopeiahle, see acute-on-chronio intestinal 
obstruction (p. 344). If the growth is operable, one of 
the following procedures can be undertaken : 

Carcinoma of the ccecum seldom causes obstruction, and a 
satisfactory one-stage operation can often be performed. 
The last foot of ileum, the caecum, ascend- 
ing colon, and the right third of the trans- 
verse colon (fig. 282) are resected, and the 
continuity of the alimentary tract re- 
established by a lateral, end-to-end, or 
end-to-side anastomosis. 

Carcinoma of Other Portions of the Colon. 

— ^Before undertaking resection and anasto- 
mosis, the colon must be empty and clean. 

It is therefore often necessary to drain and 
wash out the bowel for a few weeks. For 
this pxurpose a temporary ceeoostomy is 
often employed. The advantages of a csecostomy are : 

1. The temporary anus is well away from the field of the 
proposed resection. 

2. The csecostomy acts as a safety-valve during early days 
of the anastomosis, and this spares tension at the suture line. 

3. A small csecostomy sometimes closes spontaneously. 

Its disadvantage is that it is difficult to cleanse the left 

half of a loaded colon through a csecostomy opening, and 
on this account some operators prefer to forgo its ad- 
vantages, and employ a temporary colostomy a little above 
the growth. 

Carcinoma of the Ascending Colon or the Hepatic Flexure. 
— ^After preliminary drainage, the same wide resection as in 
the case of the caecum is undertaken. 

Carcinoma in the Remainder of the Colon. — ^A less exten- 
sive resection is employed, the aim being to remove 2 in. of 
healthy mucosa on either side of the growth, together with 
the glands in the mesentery. After this the ends of the 
bowel are anastomosed. A side-to-side anastomosis is safe, 
but owing to fixity, seldom practicable, except in the trans- 



PiQ. 282 . — The 
portion o£ intes- 
tme removed in 
carcmoma of the 
caeciom or ascend- 
ing colon. 
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verse colon. An end-to-end anastomosis is nsually em- 
ployed, and the sutxnre line is reinforced by an omental 
patch. In some growths, especially those of the pelvi-reotal 
j unction, it is found impossible to bring the ends of the gut 
together without tension. Under these circumstances resec- 
tion as wide as necessary having been completed, the lower 
end of the bowel is closed, while the upper end is used to 
make a permanent colostomy. 

PawZ’s (syn. MicTculicz’s) Operation . — In the absence of 
severe obstruction, preliminary drainage is tumecessary. 
Paul’s operation embodies an entirely different principle. 
The method is not universally applicable, because for its 
performance the segment containing the growth must be 
capable of being delivered upon the surface. This operation 
removes the growth, but not always the glands in the 
mesentery. Briefly, the operation consists of the following 
stages : 

1 . That part of the gut containing the growth and as much 
mesentery as possible is drawn outside the abdominal 
wound, the two limbs of bowel being approximated by 
suture (fig. 283). 

2. A few days later the prolapsed bowel is excised. 

3. A crushing clamp is applied to the septum between 
the two limbs of the Paul’s colostomy (fig. 284). This cuts 
through the septum in about five days. 

4. There is now continuity of the lumina of the limbs 
(fig. 285), but a faecal fistula remains, which requires closing 
in the usual way at a later date. 


TTT 


Fia. 283. 




Fiq. 285. 


Paul's operation (see text). 
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CHAPTER XIX 

INTBSTINAI. OBSTRUCTION 

Intestintax. obstruction can be divided advantageously 
into three classes : 

Acute 

Acute-on-Chronic 

Chronic 

Actjte Intestinal Obstritotion 
General Principles 

Special forms of acute intestinal obstruction will be detailed later. 
It is necessary first to draw attention to tbe high mortality of acute 
intestinal obstruction in general, due largely to avoidable delay in 
arriving at the diagnosis. 

Salient Features of Acute Intestinal Obstruction. — In acute 
obstruction, as opposed to acute- on- chronic obstruction, the 
small intestine is involved and distension does not come on 
until late. The first symptom is severe colicky pain, and this 
is soon followed by vomiting. The pain passes off, and the 
patient may look and feel well, but the pain returns again 
suddenly. In every case of suspected intestinal obstruction 
the first duty is to examine hernial sites ; we will assume 
that this has been done with negative results. In a thin 
subject visible peristalsis may be seen. The application 
of a stethoscope to the abdomen and the sound of turbulent 
peristalsis is valuable evidence in assembling diagnostic 
data. It is obvious that the bowels will be constipated, 
but too much reliance must not be placed upon this ; even 
in complete obstruction a faecal result to an enema is often 
obtained. A second enema half an hour later is of more 
diagnostic value. The nurse should be told to note especi- 
ally if flatus is passed. To administer a purgative to a 
patient with undiagnosed abdominal pain and vomiting is 
unpardonable ; neither is it justifiable to give morphia for 
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the relief of pain before the diagnosis has been made. If the 
present high mortality of intestinal obstruction is to be 
lowered, it must be more generally appreciated that consider- 
able abdominal distension in acute obstruction is a late sign 
and that faecal vomiting is but a herald of impending death. 

The Cause of Death in Intestinal Obstruction. — So inevit- 
ably does the condition of a patient with intestinal 
obstruction deteriorate ; so surely, and in the case of the 
small intestine, so quickly does death follow if the ob- 
struction is not relieved, that enquiring minds have sought 
to solve this riddle. The only explanation for the indisput- 
able fact that the higher the obstruction the more rapidly 
is it fatal is that toxins are more easily absorbed from the 
jejunum. 

Tbceohibs OB' the Toxjemia of Obsthtjotioh 

1 . The Chemical Tosdn Theory. — ^In obstructed intestine, digestion 
of proteins runs amok, and as a result of perverted katabolism a 
poisonous proteose, or amino-acid, is produced and absorbed 
(Whipple). 

2. The Bacterial Toxin Theory 

Fact. — B. Welchii swarm in obstructed intestinal contents. 

Theory. — ^Their toxins are absorbed, and produce symptoms 
of toxsemia (Williams). 

3. The Dehydration Theory. — As a result of repeated vomiting the 
tissues become dehydrated. 

4. The Alkalosis Theory 

Fact. — ^In advanced obstruction the blood and tissue 
chlorides fall tremendously, and the alkali reserve increases 
(Haden and Orr). 

Theory. — The toxaemia is the result of alkalosis. 

The outcome of this work is of the highest practical 
importance, for, as a result of the knowledge of these four 
theories, four methods of adjuvant treatment are insti- 
tuted — ^adjuvant to the all-important relief of the ob- 
struction by operation : 

1. The stomach contents are aspirated, and the obstructed 
bowel is emptied of its contents at the earliest possible 
moment. 

2. Anti-gas-gangrene serum is administered. 

3. The dehydrated tissues are replenished by an isotonic 
solution given per rectum, subcutaneously, or intravenously, 
according to circumstances. 
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4. This solution should be isotonic sodium chloride, in 
order to restore the depleted blood chlorides. 

Treatment. — Spinal, local, or evipan anaesthesia should 
be insisted upon in most cases. Spinal anaesthesia gives 
good muscular relaxation, which facilitates the work of the 
surgeon, and it circumvents the possibility of regurgitant 
vomiting. Under inhalation anaesthesia, when the intestine 
is obstructed, there is always a possibility of vomitus 
entering the air passages, which so often leads to fatal 
broncho-pnetimonia . 

The incision will depend upon the circumstances. If the 
cause of the obstruction is not known, a right lower para- 
median is the best. On opening the abdomen the hand is 
passed at once to the caecum. If the caecum is ballooned the 

cause of the ob- 
struction must lie 
in some part of 
the large gut. If 
the caecum is col- 
lapsed, but the 
small intestine 
distended, the ob- 
struction will be 
found in the small 
intestine ; imder 

such circum- 

I'lo. 286. — Acute intestinal obstruction ; . 1 

tracing a collapsed coil to the site of obstruction Stances a COl- 
(from SSmergenay Surgery). lapsed loop is 

sought (fig. 286) 

and followed upwards. In this way the site of the ob- 
struction is found. 

The cause having been displayed, the simplest operation 
which will save life is indicated. The only exception to 
this rule is when the gut is gangrenous, for in this in- 
stance resection of the affected segment and end-to-end 
or side-to-side anastomosis must be completed. The fol- 
lowing is a resume of the simplest procedures in varjdng 
circumstances : 




INTESTINAL OBSTRUCTION 


333 


1 . The cause can he removed without difficulty, e.g. bands, 
reducible intussusception, gall-stone. 

2. The ohstruction can he removed, hut there is considerahle 
intestinal distension. Tbe gut must be emptied either by a 
temporary enterostomy or jejunostomy.^ 

3. The ohstruction cannot he removed, or only hy a severe 
operation. The distended intestine must be drained. 

4. The patierd’s life is almost despaired of before operation 
has begun. Jejunostomy imder local anaesthesia is per- 
formed, and general treatment, including salines and the 
administration of anti-gas-gangrene serum, is energetically 
pursued. Slender as are the chances, in young subjects the 
preservation of life is possible, and a more radical operation 
can be undertaken if the general condition improves. 

Special Forms op Acute Obstruction- 

ACUTE INTESTIN-AL OBSTRUCTION OF THE NEW-BORN 

1. Volvulus neonatorum. — ^The whole mid-gut is affected (flg. 287). 
The symptoms are those of high acute intestinal obstruction. 
Suddenly the infant becomes the victim of a most acute intestinal 
obstruction, and vomits bile-stained material. Unless laparotomy is 
performed forthwith and the gut is untwisted, the condition is 
necessarily fatal. 

Fio. 288* — Congen- 
ital atresia of the 
ilenm. The relative 
size of the gu.t above 
and below the septum 
is not exaggerated. 

2- Cougenital atresia of the ileum is due to a congenital septum 
across the lumen of the gut (fig. 288), usually at the level of Meckel’s 
diverticulum. The obstruction comes on more gradually than in the 
case of volvulus neonatorum, hut is nevertheless complete. The con- 

^ See also acute-on-chronic intestinal obstruction (p. 344). 



Fig. 287. — Volvu- 
lus neonatorum 

(after Dott). 
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dition. is nearly always fatal, but there is no reason why this should 
be so if the septum is treated in the manner depicted in flg. 160. 

See also Congenital atresia of the duodenum (p. 209). 

Strangulated Hernia (see Chapter XXII). 

AoTJTE IlsrTtTSSTJSOBPTION- 

One portion of the gut becomes invaginated into another 
immediately adjacent ; almost always it is the proximal 
into the distal. Occasionally the intussusception is retro- 
grade. 

Pathology. — ^An intussusception is made up of three parts : 

1. The en- 
tering, or in- 
ternal, tube. 

2. The re- 
turning, or 
middle, tube. 

3 . The 
sheath, or 
outer, tube. 

The outer tube 
is called the in- 
tussuscxpiens . 
The imier and 
middle tubes to- 
gether form the 
intussusceptum. 
The neck is the 
junction of the 
entering layer 
with the mass. 
That part which 
advances is the 
apex, and the 
mass which con- 
stitutes the in- 
tussusceptio n 
JFiq. 289. — ^An intussusception dissected to show (hg* 289) gathers 
its constituent parts. (R.O.S. 6331.1.) as it advances. 

The blood-supply of the inner layers of the intussusception 
is liable to be cut off. It will be appreciated that the onset 
of gangrene is dependent upon the tightness of the invagina- 
tion, and so it comes about that gangrene is especially liable 
to occur early in small, tight intussusceptions. 
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Ileo-ileaL Ileo -colic. Ileo-ciBeal. Csecal. Colo colic. 

Pig. 290. — Varieties of intussusception. 

Varieties (fig. 290). — ^The following is a simple classification : 

1. Ileo-ileal, Ileum is invaginated into ileum Approx. 8 per cent. 

2. lleo-colic. An ileo-ileal intussusception 

which, has passed through the ileo- 

caecal valve into the colon . . . ,, 36 ,, 

3. IleO’-ccecal, The ileo-caecal valve is the 

apex of the intussusception . . ,, 46 ,, 

4. Ccecal. The caput caeci hecomes in- 

vaginated . . . . . ,, 2 ,, 

5. Colo-colic* The colon is invaginated 

into the colon ..... ,, 8 ,, 

.Sitiology. — In a few cases tliere is some understandable 
cause, for at the apex of the intussusception a polyp, a 
papilliferous carcinoma, a submucous 
lipoma, or an inverted MeckeFs diverti- 
culum is found protruding. Obviously 
such a protrusion invites intussusception 
(fig. 291). In intussusception of infants 
there is no such demonstrable cause, and 
considerable ingenuity has been expended 
in accounting for this common disease. 

The following is a reasonable hypothesis for a condition which is 
otherwise difficult to explain. 

Facts 

1. Idiopathic intussusception occurs most often between the 

sixth and ninth months. 

2. Between the sixth and ninth months there is a change in the 

infant’s diet — ^it is weaned. 

3. An idiopathic intussusception usually commences in some 

part of the last 2 ft. of the small intestine. 

4. Peyer’s patches are maximally aggregated in the lower ileum . 
Theory 

1 . The change of diet brings about a change of intestinal bacteria, 

2. This predisposes to inflammation of the intestinal tract. 

3. Which in turn causes inflammation of Peyer’s patches. 

4. As a result Peyer’s patches swell. 

5. A swollen Peyer’s patch produces an elevation protruding 

into the lumen of the gut comparable to one of the known 
causes of intussusception. 



Pig. 291. — The 
mechanism of the 
production of an 
intussusception . 



336 


A SHORT PRACTICE OF SURGERY 


Clinical Features of Intussusception in Infants. — The 

patient is often a fine, lusty, male child, between six and 
eighteen months, usually in perfect health when attacked. 
The onset is sudden. The child has a paroxysm of abdom- 
inal pain, draws up 
his legs (fig 292), and 
screams, and as the 
attacks grow more 
severe they are ac- 
companied by distinct Fia. 292. — Attitude of the infant during 
facial pallor. In be- spasms of colic which characterise in- 

^ ^ , tHSSusception. 

tween the attacks he 

lies listless and somewhat drawn. A normal stool may be 
passed at the commencement. Eater blood and mucus are 
evacuated, which together are very characteristic, and 
constitute the well-known “ red-currant jelly ” stool. 

On Examination . — ^The abdomen is not distended. It is 
important to palpate with a warmed hand between the 









Fia 293. — The physical 
signs recorded in a typical 
case of intussusception in 
an infant. 


spasms if possible while asleep. A lump, which hardens on 
palpation, may be felt in some part of the course of the colon 
(fig. 293). If the lump is lying under the right lobe of the 
liver, or at the splenic flexure, it is sometimes not possible to 
feel it even under an anaesthetic. There is said to be a feeling 
of emptiness in the right iliac fossa (signe de Dance). On 
rectal examination, if the intussusception has travelled far 
enough, its apex, a conical mass which is aptly likened to the 
cervix uteri, will be felt. In a few cases the intussusception 
actually protrudes through the anus. This does not neces- 
sarily imply that the intussusception is advanced, but rather 
that the patient has a mesentery which is unduly mobile. 

Unrelieved, the pain becomes continuous. The abdomen 
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commences to distend, and vomiting, wliicli kas not np to the 
present been much in evidence, becomes copious* Absolute 
intestinal obstruction follows, and death, from this cause, 
or from peritonitis secondary to the gangrene, is the rule. 
Once in a while a natural cure, due to sloughing of the 
intussusceptum, has been reported. 

Differential Diagnosis 

1. JB'rom Acute Enteritis . — ^Here there is previous diarrhoea, 

whereas intussusception is more commonly preceded by con- 
stipation. 

2. From Furpura mith Intestinal Symptoms (syn. Henoch’s 

purpura), — ^There is likely to be the characteristic rash, which 
is often mistaken for flea-bites. Intussusception is a not 
uncommon accompaniment of this form of purpura, conse- 
quently the differential diagnosis is not of vital importance, 
for exploratory laparotomy must be performed in suspicious 
cases . 

3. From Ccecal Tuberculosis . — ^There will be a lump in the right 

iliac fossa, and perhaps passage of blood per rectum. 

4. From Frolapse of the Rectum . — ^This is readily eliminated. In 

prolapse the projecting mucosa can be felt continuous with 
the perianal skin (p. 378). In intussusception protruding 
from the anus the finger passes indefinitely into the depths 
of a sulcus. 

IntussTiscaption in adolesc3iits is nearly always caused by an inverted 
Meckel’s diverticulum (p. 311). 

Intussusception m adults is most often due to a papilliferous car- 
cinoma ; consequently, the colo-colic type is frequent. Idiopathic 
intussusception is practically unknown except in Egypt, where 
examples have been encountered during the Mohammedan fasting 
season (Mooro). 

Treatment of IntnssusceptioiL. — No doubt in the early stages 
spontaneous rectification sometimes occurs. Heduction in estab- 
lished cases has followed repeated enemata, but so uncertain is this 
form of treatment that it has rightly fallen into disuse. The treat- 
ment of intussusception is urgent laparotomy. Unless the diagnosis 
has been unduly delayed, the intussusception can be reduced. 
Thanks to better diagnosis, the number of irreducible intussus- 
ceptions in infants is getting smaller and the mortality is correspond- 
ingly lower. 

The Operation . — ^If the child is collapsed 5 per cent, 
glucose solution is administered before operation. We now 
use, almost as a routine, spinal anaesthesia in these cases. 
•2 c.c. of stovaine in saline is the standard dose, but this must 
vary with the weight of the baby ; *2 c.c. should, however, 
not be exceeded under the age of 2, The great advantage of 



338 A SHORT PRACTICE OF SURGERY 

spinal anaesthesia is the resulting relaxation of the abdominal 
wall, which greatly facilitates the work of the surgeon. The 
abdomen is opened by a right paramedian incision. The 
intussusception is found, and with spinal anaesthesia it is 
usually possible to deliver the lump through the wound. 
This is always possible when the splenic flexure has been 
passed in the process of reduction. Reduction is accom- 
plished by squeezing the lowest part of the sausage-like 

mass (fig. 294), and little by 
little the intussusception be- 
comes unravelled. The last 
part of the intussusception 
is the most difficult to re- 
duce, but in the majority of 
instances the whole process 
can be carried out in about 
30 seconds. After reduction 
is completed, the terminal 
portion of small intestine, the 
caput cseci, and the appendix will be seen reddened and 
stiffened with oedema. 

If the intussusception is difficult to reduce, the following methods 
are attempted, in sequence. 

1. Continuous firm pressure. 

2 . The little finger is inserted into the neck of the intussusception 
and an endeavour is made to separate adhesions between the 
intussuscipiens and intussusceptum, after which reduction is 
attempted (Cope’s method). 

8. Blunt-nosed forceps are used to stretch the intussuscipiens at 
the neck (fig. 295) (Daw’s method). 


Fig. 296. 
— Daw’s 
method of 
aiding the 
reduction of 
a tight in- 
tussusoep- 
tiOD. 



CONTRACTED 
ENTERING LAYER 




SQUEEZE 

Fig, 294. — Diagram showing 
the method of reducing an mtus- 
STisception 


4. One blade of a pair of scissors is introduced on the flat into the 
same space into which the little finger was previously inserted. The 
tight intussuscipiens below the neck is then nicked with the scissors. 
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Reduction is now always possible, but after reduction the rent, which 
will usually be found in the caecum, must be repaired (Brown’s 
method). 

5. If gangrene has supervened, some form of resection with 
anastomosis of the ends of the gut is the only course. 

After-treatment. — ^Th.e patient is returned to bed, and anti- 
shock treatment continued. The foot of the bed is raised, 
and continuous 5 per cent, glucose solution is administered. 
In infants nepenthe, minim 1, is given by mouth every three 
hours for four doses. 



Fig. 296. 


vonvtJiiXJS 

Compared with the foregoing, volvulus is very rare in this country. 
A volvulus is caused as a result of axial rotation of a portion of the 
alimentary tract. 

(а) Volvulus neonatorum (p- 333). 

(б) Volvulus of the small intestine, other than the above, usually 
occurs in the lower ileum, and is favoured by the presence of an 
adhesion of the convexity of an intestinal loop (fig. 296) 
to the parietes or the pelvic organs. 

(c) Volvulus of the csecum occurs occasionally, especi- 
ally when the right half of the colon is lax and mobile, 
and again it is favoured by a band of adhesions from 
the caput cseci to the peritoneum of the right iliac 
fossa, such as may follow appendicitis. 

(d) Volvulus of the sigmoid is common in Eastern 
Europe. The predisposing causes are indicated in 
fig. 297. The usual picture of volvulus of the sigmoid 
is one of very acute obstruction, with rapid and 
enormous abdominal distension — distension so great tbat it may 
cause respiratory embarrassment. While the final attack is of 
this type, long before there are usually symptoms of recurrent 

attacks of pain in the left iliac fossa, 
which are often accompanied by a palp- 
able resonant tumour. Massive oedema 
of the rectal wall, due to the inferior 
mesenteric vein becoming occluded in the 
torsion, has been noted in this form of 
volvulus. 

Treatment. — ^The fluid found on opening 
the abdomen is said to be chocolate - 
coloured, due to altered blood . When 
laparotomy has been performed early in 
the attack untwisting is usually possible. 
In the case of volvulus of the sigmoid, 
recurrence is so likely that it is advisable 
to bring the dilated loop on to the surface, and later to excise and 
anastomose the ends by Paul’s method (p, 329). When a volvulus 
IS irreducible, or gangrene has occurred, resection must be carried 
out. 



Fig. 297. — The pre- 
disposing causes of vol- 
vulus of the sigmoid. 
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Obstruction by Bands and Adhesions 

By Bands. — Bands form an important group in the causes 
of obstruction. The band may be congenital, e.g. an obliter- 
ated omphalo-mesenteric 
duct, or, more frequently, 
inflammatory, due to 
previous peritonitis. 
Division of the band or 
bands, thereby releasing 
the obstructed loop, pro- 
viding the gut is viable, 
is the simplest and most 
satisfactory capital 

operation in surgery. 

By Adhesions 

Type 1 . — Adherence 
of a loop or loops of 

intestine to inflamed 

intraperitoneal struc- 

tures, e.g. a tuberculous mesenteric gland. 

Type 2. — ^As a complication of the plastic form of tuber- 
culous peritonitis (fig. 299). 

Type 3. — Early post-operative adhesions usually 

occurring between ten days and three weeks after an 
abdominal operation, particularly one for peritonitis. 

Type 4. — Late post-operative adhesions occurring 
any time from months to many years after such an 
operation. 

Obstruction due to adhesions is not nearly so easily remedied as in 
the case of bands. In early cases the affected loop can be dissected 
free and wrapped in omentum. In other cases, lateral anastomosis 
between a dilated loop above and a collapsed loop below circumvents 
the obstruction, although more radical measures may have to be 
undertaken later. 

Obstruction erom Stricture of the Intestine 

Stxictiire of the Small Intestine. — Cicatricial contracture is 
usually an aftermath of tuberculous ulceration. Multiple 
strictures are often present, but the one with the smallest 



Fio. 298 — Obstmotion of the small 
intestine by a band. (R.C.S. 2691. B.) 
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lumen becomes blocked witb food residue or an ingested 
foreign body. Malignant stricture is rare. Both, carcinoma 
and lympho-sarcoma occur from time to time. 

Stricture of 
the large iates- 
tine so often 
gives rise to 
aoute-on- 
chronic ob- 
struction that 
it is considered 
under that 
heading. 

Obstruction 
by Gall-stone 
Obstruction 
by gall-stone 
usually occurs 
in elderly 
women. The 
gall-stone, 

which is a large 

, Fia. 299. — Adhesions, between loops of mtestine, 

one. Ulcerates result of tuberculous peritonitis (Maylard.) 

through the 

wall of the gall bladder into the duodenum. It passes down 
the small intestine, and becomes impacted in its lower third, 
because this is the narrowest part of the small gut. The 
symptoms are elusive. The patient experiences colic, 
accompanied by copious vomiting. There is often a fair 
result to an enema, and remissions of symptoms are frequent, 
but the vomiting returns, and by this time it is bilious. There 
is no abdominal distension rmtil late, and late intestinal 
obstruction in an old person is an almost hopeless condition. 
On rare occasions a gall-stone causes obstruction by lodging 
in the large intestine, and produces symptoms similar to 
those of carcinoma of the colon. 

Treatment is laparotomy and removal of the stone with 
the repair of the incision into the gut. It is an advantage 
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to sew up the incision in the in- 
testine transversely, to avoid 
constriction at this point. The 
gall-stone which causes intestinal 
obstruction is nearly always 
barrel-shaped (fig. 300). 

OBSTRUCTION BY STERCOLITH 

Tills gives rise to similar symptoms. 
It is much rarer, and usually occurs 
in younger persons. The stereolith 
may contain as a nucleus a fruit stone, 
or other foreign body. 

Treatment is similar to the above. 

OBSTRUCTION DUE TO WORMS 

In African negroes a tangled intestinal mass of worms is not an un- 
common obstructing agent. Again, the lower end of the ileum is the 
usual seat of the obstruction. The treatment is similar to the above. 

EMBOTUS ANO THROMBOSIS OR THE SUPERIOR MESENTERIC VESSETS 

An embolus lodging in the superior mesenteric artery or thrombosis 
occurring in the corresponding vein gives rise to the same train of 
symptoms, but the former 
is likely to be more sudden 
in its onset. Repeated 
vomiting, with, it should be 
noted, sometimes blood- 
stained diarrhoea, ushers in 
this catastrophe. On ex- 
amination an indefinite 
movable sub -umbilical soft 
lump can often be felt in 
thin subjects. The lump 
is the infareted congested 
segment of small intestine. 

Mesenteric embolus is not 
often correctly diagnosed 
before operation, but it 
should be strongly sus- 
pected when a patient with 
heart disease, particularly 
mitral stenosis, presents 
symptoms of acute ob- 
struction. 

Treatment. — Providing laparotomy is carried out early, that is, 
within a few hours of the initial attack, wide resection of the affected 
segment of intestine with anastomosis offers reasonable hope. 
Naturally, if the mam trunk of the artery is entirely blocked (fig. 301 ) 
the condition is hopeless. More usually the embolus lodges in one 



Fig. 301. — ^Embolus lodged in the 
superior mesenteric artery showing the 
widespread gangrene which results (after 
Childe). 



Fig 300. — Gall-stone 
which caused intestinal ob- 
struction (actual size). 
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of its brandies, and many feet of infarcted intestine have been excised 
successfully, 

INTERNAL HERNI-® 


A loop of intestine passes into a peritoneal opening within the 
abdominal cavity, which may be one of the following : 

1 . A congenital defect in the left side of the diaphragm. 

2. A hole in the mesentery, 

3. One of the retroperitoneal fossae, of which the following are the 
most important. 


Fossae about the Duodenum 

(a) A para-duodenal fossa. The inferior mesenteric vein lies in 
its free border. 

(d) The right duodeno -jejunal fossa. The superior mesenteric 
artery runs in its free border. 

(c) The foramen of Winslow. The portal vein, common bile duct, 
and hepatic artery lie in its free border. 


Fossae about the Caecum and Appendix 

(а) Superior ileo-caecal fossa between 
general mesentery. 

(б) Inferior ileo-caecal fossa. Between the 
Treves and the mesentery of the appendix. 

(c) The retrocaecal fossa behind the caecum. 

The Intersigmoid Fossa 

With the exception of the fossae about the 
caecum, important, if not vital, blood-vessels 
run in the free edge of the neck of the sac. 
These must not be divided to relieve the ob- 
struction. In the case of the paraduodenal 
fossa and the intersigmoid fossa, it is generally 
feasible to cut the neck in an avascular region, 
and thus free constricted gut. This is always 
possible in the case of the fossa about the 
caecum and appendix. In the case of the 
foramen of Winslow, or a hole m the mesen- 
tery, the gut must be emptied in the manner 
shown in fig. 302, after which reduction will 
be possible. In the former instance the 
obstructive loop can be exposed by entering 
the lesser sac between the stomach and the 
colon (see fig. 225). 


the mesoappendix and the 


bloodless ” fold of 



Fig. 302. — Strangu- 
lation through a hole 
in the mesentery. 
Emptying the o b - 
strueted loop before 
attempting reduction. 


PARALYTIC ILEUS (sj/n, ADYNAMIC ILEUS ) 

Paralytic ileus follows a number of different conditions. As the 
name implies, the gut wall becomes paralysed, and refuses to trans- 
mit peristaltic waves. It dilates, sometimes enormously, and the 
patient exhibits signs of intestinal obstruction. As a rule, the lower 
ileum is maximally affected. Clinically a large number of these 
cases occur as a complication of pelvic peritonitis, but in this in- 
stance it is a moot point whether a mechanical obstruction, due to 
mutual plastic adhesion of loops of small intestine, or adynamic ileus 
is the major factor. 
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Treatment. — Great differences of opinion exist as to the better 
method of procedure. Some advocate commencing treatment with 
stimulation of the bowel by giving purgatives, pituitrin, and eserine. 
Others insist that to stimulate peristalsis is like whipping a tired 
horse, and therefore often aggravates the condition, for it simply 
results in forcing more intestinal contents from the non-paralysed 
loops above into paralysed loops below. They teach that the intes- 
tine should be rested. If vomiting is in evidence, the stomach con- 
tents are aspirated. Anti-gas -gang^rene serum is given, and only 
water by mouth and by rectum. If the diagnosis is assured,^ a dose 
of morphia is prescribed. Twelve hours later an enema is given. If 
there is still no result, but the patient is somewhat better, another 
period of rest is sometimes prescribed. More usually, and especially 
if the case belongs to that common class following peritonitis, 1 c.c. 
of pituitrin Is given. If the bowels act, well and good ; if not, spinal 
anaesthesia is induced. Occasionally spinal anaesthesia relieves the 
condition, and the patient passes a copious motion. If there is still 
no result, the abdomen must be opened, and a loop of dilated small 
intestine drained. 

Acute- OK-CH itoisric Intestinal Obstruction 

This form, of obstruction is almost confined to the large 
gut. Occasionally some of those conditions which have been 
dealt with in acute intestinal obstruction are preceded by a 
chronic stage. However, the cause is so regularly carcinoma 
of the colon (or its imitator, hyperplastic diverticulitis), 
that for practical purposes acute-on-chronic intestinal ob- 
struction is a large-gut obstruction due to carcinoma of the 
colon or rectum. 

Clinical Features. — The patient 
has increasing constipation, 
which is later associated with 
colic. In the case of the large 
intestine, abdominal distension 
is the leading feature, and no 
matter where the obstruction 
lies, whether in the ascending, 
transverse, or descending por- 
tions of the colon or in the 
rectum, the brunt of the ob- 
struction will be borne by the 

^ 1 gr. of acetyloholine hourly for six doses has been found effective in 
some cases of paralytic ileus A great advantage of this only is that it does 
not precipitate obstruction if the diagnosis happens to be incorrect and 
there is mechanical stenosis of the gut’s lumen (A. L. Abel). 



•«— O bstruction . 


Fig. 303. — Wherever the 
large intestine is obstructed 
the caecum bears the brunt. 
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caecum. This has been likened to a gun hackfiring into its 
breach, and the caecum becomes ballooned (fig. 303). 
Peristalsis can often be seen if the abdomen is patiently 
watched. The general condition of the patient remains 
good until a late hour, and it is not until faecal vomiting 
has set in that he presents the sharpened features, sunken 
eyes, rapid pulse, and clammy skin which foretell that the 
toxaemia of obstruction has set in. Acute-on-chronic 
intestinal obstruction of the large intestine should cause 
but little diflficiilty in diagnosis. The early symptoms are 
much too frequently attributed to faecal impaction, a con- 
dition which, in our experience, is comparatively rare. A 
rectal examination will at once eliminate this possibility, for 

in faecal impaction masses of hard 
faeces will be felt. 

Ihreatment of Acute-on-Chronic 
Obstruction. — ^The same principles 
of general treatment as in those of 
acute obstruction hold good, but 
we must review briefly the opera- 
tive technique to be adopted 
when the obstruction lies in the 
large gut. 

If the patient’s condition is very 
grave, blind caecostomy is per- 
formed. By blind caecostomy is 
meant that the caecum is drained 
without exploring the abdomen. 
With this exception, the abdo- 
men should he explored through a left paramedian in- 
cision. If the growth is operable a temporary caecostomy 
is performed. 

If the growth is inoperable a colostomy is performed, and 
the site of the artificial anus will depend on the situation of 
the growth (fig. 304). If it is in the pelvic colon or rectum 
a left inguinal colostomy will be best. If at the splenic 
flexure a transverse colostomy is indicated. If at the 
hepatic flexure or in the ascending colon, as a permanent 
23 



304 — Sites for an 
artifLcial anus. 1. Left in- 
guinal colostomy. 2. 
Transverse colostomy. 3. 
Caecostomy- 
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csecostomy is so objectionable (the faeces here are fluid) a 
short-circuiting operation is usually advisable. 


Special Complication. — 

In cases of enormous dis- 
tension, which too fre- 
quently accompanies 
neglected, cases of acute- 
on-chronic intestinal ob- 
struction, spontaneous 
perforation into the peri- 
toneum quite often occurs . 
The perforation is usually 
in the caecum, where the 
brunt of the obstruction 
is felt- Less often it is 
found at the site of the 
growth. 

Cnnoisrio 

O B STRXJOTI ON 

Causes 

In the child 

1. Hirschsprung’s 

disease (p. 
311). 

2, Adhesions, 

usually an 
a c c o m pani- 
m e n t of 



Pig. 305. Left inguinal colostomy. 

Passing a spigot through the mesentery so 
as to keep the loop of gut on the surface. 


tuberculous peritonitis (p. 298). 

3. Chronic intussusception. 

In the adnlt 

1. Carcinoma of the colon (p. 325). 

2. Diverticulitis (p. 319). 

3. Reritoneal adhesions. 

4. Chronic intussusception . 

5. Fseoal accumulations - 

6. Chronic intestinal stasis. 



CHAPTER XX 

THE VERMIEORM’ APPENDIX 

ACUTE APPENDICITIS 

Over, thxee thousand persons die annually from appendi- 
citis in England and Wales alone. Many of tliem are in 
youth, or the prime of life. Practically all these lives could 
be saved if an early diagnosis was made, and, at this stage, 
the comparatively simple operation of appendicectomy 
was performed. The importance of this subject cannot be 
overstated. 

SuROiOAU Anatomv 

The vermiform appendix is present only in man, certain 
anthropoid apes, and the wombat. Morphologically it is the 
undeveloped distal end of the large caecum found in many 
lower animals, just as the caecum of these animals is but a 
rudiment of the comparatively enormous caecum of herbi- 
vora. 

Physiologists have been unable to assign any specific function to 
the appendix, except tbat in common with the rest of the intestine 
it secretes a little mucus. That it is entirely dispensable is proved 
by hundreds of thousands of individuals who have had their appen- 
dices removed, and who remain in perfect health. 

Size. — So great are the variations in length and circum- 
ference that it is difficult to state what should be looked upon 
as normal. The average length is between 3 in. and 4 in., 
but variations from ^ in. to 8 in. are not unusual. As 
to the normal dimensions of its lumen, we are on more 
certain ground ; it should be of uniform calibre, admitting 
a* goose quill. There is a feeble valve at the csecal orifice 
which is merely a fold of mucous membrane (Gexlach^'s 
valve). 
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The Coats of the Appendix. — Upon transverse section the following 
layers can he distinguished from without inwards. 

1. The peritoneal coat, which is complete except over the attach- 
ment of the mesentery. 

2. A subserous layer of connective tissue. 

3. A muscular coat comprised of an outer longitudinal and an 
inner circular layer. The muscular vestment of the appendix is not 
complete, *Gaps called the hiatus muscularis are present where the 
vessels penetrate its walls. These gaps afford a possible explanation 
of the apparent ease with which organisms in appendicitis migrate 
to the peritoneal cavity. 

4- A submucous layer containing a heavy deposit of lymph- 
adenoid tissue. 

5, Mucous membrane, rich in Lieberkiihn’s glands. 

The mesoappendix contains a variable amount of fat. 
Vascular Supply. — ^The appendicular artery is usually 
stated to be the only arterial supply of the appendix (fig, 306) . 



Fig, 306, — The usual arterial 
supply of the appendix. 



Fig. 30 7. — In nearly 50 per cent- of 
cases there is an accessory appendi- 
cular artery, a branch of the pos- 
terior csecaJ, (After Seshaehalam,) 


Surgeons note repeatedly that there is a second artery in the 
mesoappendix which requires a second ligature. The 
accessory appendicular artery is usually a branch of the 
posterior csecal artery (fig. 307). 

The appendicular vein is a radicle of the ileo-colic vein, 
which drains into the portal system. 

Lymphatic Supply. — ^The lymphatics draining the appendix follow 
the appendicular arteries between the layers of the mesoappendix. 
There are four, six, or more of these channels, and they empty into 
the ileo-csecal glands, situated between the layers of the mesentery 
of the small intestine at the ileo-csecal angle. 

McBumey’s point has been the guide to the area of greatest 
tenderness in appendicitis ever since it was first described 
by its originator in 1889. The point is usually inaccurately 
described. In the original statement it is given as being 
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between 1 J in. and 2 in. from the anterior superior iliac spine 
upon a line joining the anterior superior iliac spine and the 
umbilicus (fig. 308). McBurney’s point, as described by 
McBurney, is the 
classical point 
of greatest ten- 
derness in appen- 
dicitis, and also a 
most useful point 
to have in mind 
when an incision 
to expose the ap- 
pendix is about to 
be made. 

Its erroneous usur- 
per, which unfortunately has been copied from book to book, is a 
point at the junction of the outer and middle thirds on the same 
line. The latter is too far medial. 

Inconsistency of Position. — ^The vermiform appendix is 
the only organ in the body which has no normal position. 

Extravagant positions are 
usually associated with 
failure of the caecum to de- 
scend (p. 309). The relative 
frequency of the more usual 
positions occupied by the 
organ are depicted in 
fig. 309. 

Locating the Appendix. — 

Even when the caecum is in 
full view it is not always 
an easy matter to find the 
appendix. In difficult cases 
the following method will be 
found to be of value in aiding the search. Trace one of 
the taeniae coli downwards ; this must lead to the base of the 
appendix. If the organ is still not visible and it is certain 
that it has not been removed, it will probably be foimd 



Fia. 309. — The relative frequency 
of tlie various positions of tlie 
appendix, (From data compiled by- 
Gladstone and Wakeley.) 



Fia* 308. — ^McB limey’s point. 
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buried in the posterior caecal wall, and will be discovered by- 
palpation and dissection. 


Etiology 

Appendicitis was practically unknown until the close of the 
nineteenth century. Euring the past thirty years it has 
become a disease of great frequency and importance. 

The Longest, Narrowest Intestinal Diverticulum. — ^Atten- 
tion has been directed already to the liability of intestinal and 
urinary diverticula to inflammation, and the reader will 
have no difficulty in appreciating why the vermiform 
appendix is so frequently attacked. Here is a long, mucus- 
lined canal with a narrow orifice opening into the caecum. 
Owing to the shape of its mesentery the appendix is habit- 
ually more or less kinked, and in 50 per cent, of cases the 
organ is supplied by a small, single artery. It requires little 
imagination to realise that if the organ becomes more kinked 
or twisted, or if there is even a slight oedema of the mucosa 
near its base, or if its lumen becomes obturated by a faecal 
concretion, we have all the factors necessary for an im- 
mediate and lively bacterial invasion. 

Race and Diet. — ^Appendicitis is particularly common in 
the highly civilised European, American, and Australian 
countries, while it is rare in Asiatics, Africans, and Poly- 
nesians. If, however, individuals from the latter races 
migrate to the countries where appendicitis is common they 
soon acquire the local susceptibility to the disease (Rendle 
Short). Even apes in capti-vity appear to acq-uire the 
human liability to appendicitis. These significant facts 
satisfy many that the rise of appendicitis amongst the highly 
civilised is due to an unbridled departure from a simple diet 
rich in cellulose. But this cannot be the whole explanation, 
for acute appendicitis occurs in babes at the breast and in 
life-long vegetarians, as we have witnessed. 

Familial Susceptibility. — ^That there is sometimes a familial 
tendency to the disease cannot be disputed. This generally 
accepted fact can be accounted for by an hereditary malfor- 
mation of the organ, which predisposes to infection. Thus, 
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the wtole family may have a long retTOcaecal appendix with 
a comparatively poor blood-supply, and many of its members 
fall victims to appendicitis in one form or another. 

Foreign Bodies. — Grape-pips, shot, pins, and other foreign bodies 
are found occasionally in the lumen of the appendix, but they are 
at least as frequently discovered by accident as in the course of 
designed operation for appendicitis. That pips and fruit-stones are 
the cause of appendicitis is a theory deeply rooted in the lay mind. 
This fallacy was born in the early days of appendicectomy when 
faecal concretions within excised appendices were reported to be 
date -stones and fruit-pips. 

Worms. — Not unnaturally, if worms are present in the intestinal 
canal some of them are likely to find their way into a patent vermi- 
form appendix. Thread worms, a widespread intestinal parasite, 
are not infrequently found within excised specimens. It is quite 
possible that oxyuris, ascaris, and other intestinal parasites, e.g. 
bilharzia, cause inflammation in isolated instances of appendicitis. 

Traxima. — It is unlikely, but impossible to disprove, that trauma 
is directly responsible for the onset of appendicitis. This being the 
case, when the onset of appendicitis and the history of a relevant 
accident closely coincide, judgment in the courts has been given in 
the plaintiff’s favour. 

Concretions and Strictures. — Appendictdar concretions 
and strictures narrowing tke Inmen of the appendix, while 
probably not being an actual caxise of appendicitis, 
undoubtedly are often contributory factors. The worst 
form of appendicitis, to -wit, appendicular obstruction, is 
often determined by the presence of a concretion or a 
stricture preventing the products of inflammation escaping 
into the caecum. 

The Abuse of Purgatives. — Here again is another contri- 
butory factor of great importance. It is abundantly clear 
that the common practice of administering purgatives, 
particularly castor oil, to patients with “ stomach ache,” and 
the violent peristaltic action which results, favour, and often 
determine, perforation of an inflamed appendix. “ Pur- 
gation means perforation is a wise adage. 

Is the Appendicular Artery Culpable ? — It has been shown that in 
approximately 50 per cent, of cases the appendicular artery is a 
single-end artery. It is possible, hut in our view unlikely, that this 
artery becomes suddenly obstructed by angulation of the appen- 
dicular mesentery, and so early gangrene of the organ is produced. 
When gangrene results in a non-obstructed appendix a contributory 
factor appears to be a thrombosis of the appendicular veins rather 
than an obstruction to its arterial supply. 
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Bacteriology* — ^There is no one organism mainly respon- 
sible for appendicitis. Cultures from inflamed appendices 
usually reveal that the infection is mixed and there is hardly 
a pyogenic organism which has not been isolated from such 

specimens. 

Rarely, a pure or almost pure culture of 
Bacillus coli is obtained, and more rarely 
still a Streptococcus fsecalis is the only 
organism present. B. aerogenes capsulatus 
(B. Welchii) has been found in a number of 
cases of appendicitis, including fulminating 
examples. Anti-gas-gangrene serum has 
been found of value, in conjunction with 
surgical treatment, in cases of gangrenous 
and perforated appendicitis. Aschoff con- 
siders that a small gram -positive organism, 
which he has found situated near the tip of 
symptomless and normal appendices, for 
some reason becomes virulent and is the 
actual cause of appendicitis. 

Fig. 310. — Acute Pathology. — ^The menace of acute 

appendicitis Hes in the frequency with 
which the peritoneal cavity is infected 
from this focus. Peritoneal infection takes place : — 

1. By perforation (fig. 310). 

2. By transmigration of bacteria through the appendicu- 
lar wall. 

Attention has been directed to the value of the great 
omentum in attempting to limit the extent of the peritoneal 
invasion on the one hand and on the other to the force- 
pump action of ingested purgatives in determining a wide- 
spread infection. 

It is of the greatest possible importance to recognise two 
t 3 rpes of acute appendicitis. 

(a) Acute Appendicitis Proper. — ^There is an acute inflam- 
mation of the wall of the appendix. Such inflammation 
probably always commences as a simple catarrhal mucosal 
lesion and like any inflammatory process inflammation 
terminates in one of the following : — 



1. Biesolution. 

3. Pibrosis. 


2. Suppuration. 

4. Gangrene. 
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(6) Acute Appendi- 
cular Obstruction. — 
Tb.e lumen of the 
inflamed appendix is 
obstructed by a con- 
cretion, a stricture, or 
both. Acute appendi- 
cular obstruction is 
very fatal because it 
is of the closed loop 
type, which tends to 
early gangrene, and 
■within six to t'wenty- 
four hours the ob- 
structed organ is lifeless 
and green (flg. 311). 
Close examination of 
gangrenous appendices 
directly after their 
removal shows conclu- 



Fig, 311. — ^Acute obstructive appendi- 
citis with gangrene. There is a large 
faecal concretion impacted in the proximal 
end of the Itimen of the organ. 


sively that they usually belong to the obstructive group. 
In calling attention to this fact Professor Wilkie has 

rendered a great service. 

Very often perforation of the ob- 
structed appendix results, particularly 
at the site where a concretion is 
impacted (flg. 312). As soon as a 
perforation is established the ob- 
structed contents of the appendix 
metaphorically, if not actually, hiss 
forth (fig. 313) to infect the peritoneal 
cavity. 

Faecal concretions vary in size and have 
Fig. 312 . — Acute a laminated structure. They are composed 
obstructive appeudi- of inspissated feccal material, calcium and 
citis. magnesium phosphates and carbonates, 

bacteria and epithelial debris ; rarely, a 
foreign body is incorporated in the mass. 
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Fig. 313 — The bursting of an obstructed, 
appendix often results in an immediate wide- 
spread bacterial peritonitis. 


Clinical Features 
of Acute Appen- 
dicitis 

Age. — age is 
exempt. While it is 
true that appendi- 
citis is far more 
common in young 
adults, it IS found in 
early infancy and 
even in extreme old 
age. 

Sex. — Until a 
decade or so ago 
males were attacked 
more often than 
females. To-day 
there is very little 
disparity between the 
frequency with which 
the sexes are 


attacked. The rise 

in the number of females suffering from appendicitis is hut another 
curious factor in this comparatively new disease. 


Tsrpical Ssmiptoms and Sig^. — Usually without previous 
warning, and. classically aV^^A.m., the patient develops sud- 
den, severe, general abdominal pain, most marked near the 
umbilicus. TMs is soon followed by nausea and vomiting. 
Vomiting is refles:,, and often, as soon as the stomach is 
empty, it ceases for many Hours . Examined at this stage 
the whole abdomen is tender. The tongue is moderately 
furred and the bowels recently constipated. 

^ The tenderness is most marked in the right iliac fossa, 
where a variable amount of rigidity is also present. In a 
large proportion of cases hypersesthesia in Sherren’s triangle 
(fig. 314) can be elicited. 

Between six and twelve hours after the onset of the attack 
the pain shifts from around the umbilicus to the right iliac 
fossa and rigidity in this area becomes more marked. 

No mention has been made of the temperature and pulse 
because they are of little diagnostic importance. The 
temperature is usually somewhat raised and the pulse 
quickened. The diagnosis of acute appendicitis is usually 
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easy, and the best 
single sign is local- 
ised rigidity in 
the right iliac 
fossa. 

In those oases 
where there is even 
the slightest doubt 
in the diagnosis a 
rectal examina- 
tion should be 
made. Indeed, it 
is a good practice 
to make this examination an invariable rule. If the 
appendix occupies a pelvic position there will be tenderness 
in the recto-vesical pouch. T 5 rpical cases constitute about 
60 per cent, of the total, and a history of previous attacks 
makes the diagnosis undeniable. One attack of appendi- 
citis predisposes to another. 


Fio. 314. — Sherren’s triangle, formed by the 
umbilicus, tbe highest point of the iliae crest 
and the right pubic spine. 


Acute Appestdioulab, Obstruction 

The leading sjunptom is colic — general abdominal pain 
comes and goes. The coho is often severe. The patient 
may vomit once or twice, hut this does not relieve the 
spasms. The temperature is usually normal and the pulse 
between the attacks is not necessarily accelerated. Ab- 
dominal tenderness is general, and if the appendix is in the 
right iliac fossa and not covered by the caecum this area will 
he acutely tender. If it is in the pelvis the rectal examina- 
tion will be significant. If retrocaecal or splenic in position 
locahsation of tenderness may be entirely missing, although 
deep finger-point tenderness in the loin sometimes suggests a 
diseased appendix in the former situation. Hyperaesthesia 
in Sherren’s triangle is often of the utmost value in the 
diagnosis of these cases. When it is present the appendix 
should be removed just as soon as it is possible. We have 
also found Rovsing’s sign of help in not a few instances. 

Bovsing’s Sign. — Even pressure is exerted, over the pelvic colon. 
This forces gas into the caecum. If pressure on the left causes pain 
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to be felt in the right iliac fossa the case is probably one of acute 
appendicitis . 

Appendicular colic must be distinguished from renal, 
biliary, and intestinal colic. 

From Renal Colic. — In both renal and appendicular colic 
the testis of that side is often retracted. In typical renal 
colic the pain commences in the loin, and passes to the groin. 
This peculiar radiation, combined with some definite urinary 
symptom, serves to distinguish many, if not most, cases. 

When the difficulty in differentiating renal from appendicular 
colic remains insuperable after examining the patient twice in the 
space of an hour and testing the urine, there should be no hesitation 
in performing urgent cystoscopy. If the discharge of indigo carmine 
from the right ureter (fig. 422) is delayed considerably, it suggests 
that the patient is suffering from renal colic. Several times in per- 
plexing cases we have taken a specimen of urine from the right 
ureter by catheterisation, and by immediately centrifuging the 
specimen demonstrated pus cells when the clinical examination of 
the urine had revealed nothing abnormal. If these facilities are not 
available or are inconclusive, and the differential diagnosis cannot be 
arrived at quickly, appendicectomy should be performed forthwith. 

From Biliary Colic. — ^Typical cases of biliary colic are 
diagnosed readily, the radiation of the pain from the right 
hypochondrium to the back or between the shoulders being 
characteristic. A high, obstructed retrooseoal appendix 
sometimes gives similar symptoms. By careful deep palpa- 
tion between the attacks it is often possible to make out a 
tender pyriform swelling continuous with the liver. The 
elicitation of Murphy’s sign (p. 270) between the spasms is 
also helpful. 

From Intestmal Colic. — Unfortunately the laity usually 
diagnose “ green apple ” colic, and promptly administer a 
powerful purgative. The administration of a dose of castor 
oil in a case of acute obstructive appendicitis can render a 
mother the unconscious murderer of her child. If it were not 
for the fact that the patient often vomits the purgative the 
death-rate from “ cathartic ” peritonitis, already alarmingly 
high, would be higher still. The absence of diarrhoea, the 
presence of hypersesthesia, and the finding of an acutely 
tender spot over one of the possible positions of the appendix, 
in the majority of oases make clear the diagnosis of 
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appendicitis. If acute obstructive appendicitis cannot b< 
ruled out early appendicectomy is more than justified. 

The general appreciation of acute obstructive appendicitis 
and its manifold dangers wotdd help to lower the excessive 
preventable mortality from appendicitis. 

Atypical Acute Appendicitis 

A factor to be contended with is that the diagnosis of acute 
appendicitis is sometimes very diflicult. There are manj; 
atypical cases, which is not to be wondered at in an organ 
whose size, shape, and above all position, are so variable. 

As in the case of acute intestinal obstruction, and every other 
condition where there is a regrettably high, preventable mortality, 
textbooks are blamed for impoteney in portraying a true clinical 
picture of the disease in its curable form. We will now endeavour 
to grapple with the problem of atypical acute appendicitis, and 
some of the legion of diEferential diagnoses which arise therefrom. 

1. Barly Acute Appendicitis with a H^h Temperature. — 

If the temperature is over 102° E. within the first twelve or 
twenty-four hours of an attack of abdominal illness, there is 
a tend.ency at once to rule out acute appendicitis, even in 
the presence of some sign pointing to that condition. 

True, such cases are usually due to pneumonia or right-sided 
pyelitis, and it is not our object to question this probability. But 
we have seen a case of a boy of 16 who, within six hours of an attack 
of acute appendicitis, had repeated rigors and a temperature of 103-5. 
Such cases are confusing and often signify that poirtal pyaemia is 
imminent. 

The point we wish to make is that appendicitis cannot be 
eliminated because the temperature is too high. The 
examination should be just as thorough and the differential 
diagnosis weighed, taking the temperature as but a moiety of 
the factors before us. 

2. Acute Appendicitis with Diarrhoea. — Constipation is so 
usual in the early stages of acute appendicitis that when 
diarrhoea accompanies it the true diagnosis is liable to be 
overlooked. If diarrhoea is accompanied by even slight, but 
constant, tenderness and some rigidity in the right iliac 
fossa, other things being equal, the appendix should be 
explored (see also Pelvic Abscess, p. 290). 
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3. Acute Appendicitis without Abdominal Rigidity. — 

Abdominal rigidity may be entirely absent : 

(a) When the appendix is deeply placed in the pelvis. 
The rectal examination should prove invaluable in this 
instance. 

(&) When the appendix is retrocaecal and virtually extra- 
peritoneal. Some of the problems connected with retro- 
csecal appendicitis have been referred to in the differential 
diagnosis of the colics (p. 356). 

(c) In obstructed appendicitis, especially soon after per- 
foration has occurred. Immediately after an obstructed 
appendix has perforated the violent abdominal pain dis- 
appears. The patient often says he feels better. The 
hyperaesthesia goes, rigidity may be almost, if not entirely, 
absent, but the pulse-rate soon begins to rise. But for the 
last-named sign we would be mistaken more often than we 
are. Probably this is the most difficult phase of acute 
appendicitis to diagnose. 

It is in problems such as the above that a leucocyte 
count is sometimes of value, a polymorpho-leucocytosis 
being contributory evidence of an inflammatory lesion. 

The Erroneous Diagnosis of Acute Appendicitis 

The commendable anxiety to diagnose and remove an acutely 
inflamed appendix early in the attack necessarily leads to a pro- 
portion of cases where the diagnosis is found to be in error. Such a 
proportion should be small ; for it to be high implies carelessness or 
perhaps an exuberance of zeal. 

Cases where the diagnosis of acute appendicitis is in error 
fall into three classes. 

1. Definite Acute Pseudo-Appendicitis. — Acute appendi- 
citis is diagnosed and the appendix is removed. Macro- 
scopically and microscopically the appendix appears to be 
normal. The patient is relieved of symptoms and con- 
valesces without incidence. Such cases are not infrequent 
and are difficult to explain. It is possible that a few of them 
are in truth examples of early acute appendicitis, for the 
histological diagnosis of early appendicular inflLammation is 
notoriously difficult. The remainder are probably examples 
of temporary gaseous distension of the caecum associated 
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with, constipation. In this instance no harm, and possibly 
good, accrues from the removal of the appendix. 

2. The Patient is suffering from a Condition not requiring 
Operation. — ^From a long list of possible errors the following 
important examples can be cited. 

(а) Early Pneumonia and Pleurisy. — ^Diaphragmatic 
pleurisy often gives rise to referred abdominal pain and 
abdominal rigidity. When right sided, and when percussion 
and auscultation of the chest are negative, the differential 
diagnosis can be difficult. Movement of the alse nasi and an 
increased rate of respiration definitely favom a thoracic 
lesion. To operate in early pneumonia jeopardises the life 
of the patient. In all doubtful cases a consultation with a 
physician should be held. This is the outstanding erroneous 
diagnosis, and the one which gives greatest cause for regret. 

(б) Abdominal influenza is another condition which is 
sometimes supremely difiS.cult to distingmsh from acute 
appendicitis. The difficulty, of course, only appertains 
during epidemics of influenza. We have more than once 
removed a normal appendix in such circumstances. 

(c) Early 'pregnancy sometimes commences with abdom- 
inal pain and vomiting, and when the pain is right sided 
differential diagnosis is difficult, especially in the unmarried. 

{fl) Suppurating Peep Iliac Glands. — Acute inflammation 
of the deep ihao glands forms a clinical entity which has not 
received the attention it deserves. It is far from rare, and 
when right sided is often mistaken for acute appendicitis. 
Psoas spasm is a leading feature, particularly in the early 
stages of the disease. The patient hes with his leg drawn up 

Fia. 316. — ^ Psoas 
spasm. The hip joint 
IB flexed. This is seen 
m suppurating iliac 
glands, hip- joint dis- 
ease, and occasionally 
in appendicitis. 

(fig. 315). Psoas spasm is seen occasionally in acute 
appendicitis and also in acute hip disease. As the rotatory 
movements of the hip joint are free, and there is tenderness 
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and often rigidity above Poupart’s ligament, acute 
appendicitis is sometimes suspected. In three-quarters of all 
cases of suppurating deep iliac glands there 
is a demonstrable infective focus such as a 
scratch or a sore upon the lower hmb of 
the affected side. Suppuration in these 
glands leads to an extraperitoneal abscess 
(fig. 316) which is opened by a suitable in- 
cision, meticulously avoiding the peritoneum. 

(e) Salpingitis . — ^Unlike early acute ap- 
pendicitis, early salpingitis is far better 
treated by non-operative measures. The 
history of a vaginal discharge, of menstrual 
irregularities and dysmenorrhoea, of burning 
on passing water, are all helpful differential 
diagnostic points. The tenderness in salpingitis is usually 
more medial than that found in acute appendicitis, and it is 
inclined to be bilateral (fig. 317). A vaginal examination 
often gives conclusive evidence of acute tubo-ovarian 

disease. A smear 
from the cervix 
uteri examined 
microscopically 
sometimes clinches 
the diagnosis. In 
a few cases the 
differential diag- 
nosis is so difficult 
that it is wiser to 
explore the abdo- 
men. 

3. The Patient is suffering from some other Acute Abdom- 
inal Catastrophe normally requiring Abdominal Explora- 
tion. — In acute abdominal oases it should be the clinician’s 
highest aim to make a correct pre-operative diagnosis. 
Especially in examples of diffuse peritonitis, this ideal cannot 
always be attained, and so the appendix — the commonest 
source of acute intra-ahdominal mischief — is sometimes 



Fig. 317. — Typical distribution of abdominal 
tenderness in acute salpingitis. 



Fig. 316. — 
The usual 
situation of a 
lump CO n - 
nected with 
suppurating 
deep iliac 
glands. 
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explored first and fonnd to be innocent. Tlie acute intra- 
abdominal oatastropbes wbioh. are from time to time mis- 
taken for acute appendicitis h.ave been dealt with, else- 
where, but this is a convenient place to describe shortly 
from the standpoint of a differential diagnosis some of 
those affections of the female internal generative organs 
which fall into this category but have so far not been 
considered. 

(а) Ectopic Gestation. — ^It is unlikely that a ruptured 
ectopic pregnancy, with its well-defined signs of haemo- 
peritoneum, will be mistaken for acute appendicitis, but the 
same cannot be said for a right-sided tubal abortion, or more 
still for a right-sided unruptured tubal pregnancy. In the 
latter the signs are very similar to acute appendicitis, except 
that the pain begins in the right side and there is often a 
history of a missed period. In tubal abortion signs of intra- 
peritoneal haemorrhage are likely to be manifest. When the 
internal bleeding has not been excessive the differential 
diagnosis between acute appendicitis and tubal abortion is 
not always simple, especially when the history of a missed 
period is lacking. The abdomen moves well on respiration, 
there is deep tenderness in the iliac fossa, but seldom rigidity. 
A vaginal examination reveals the cervix softer than usual, 
and all the fomioes are tender ; which is of considerable 
importance since in inflammatory conditions the tenderness 
is only posterior and lateral. 

(б) Ruptured lutein cyst {syn. apoplectic ovary) occurs 
particularly dming the spring months, and in early woman- 
hood. The patient is usually immarried, or recently married 
and childless. The signs are similar to those of very early 
tubal abortion, but of course the history of a missed period 
is absent, as also is the sign of a soft cervix. We have 
encountered nearly a score of these cases and so far have 
not yet made the correct pre-operative diagnosis with 
assurance. It is practically impossible to rule out the 
possibility of a mild acute appendicitis. 

(c) Twisted and ruptured ovarian cysts also occasionally 
enter the field of differential diagnosis, but for a description 
24 
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of these conditions the reader is referred to works 
Gynaecology. 


COMPmCATIOKS OF AotJTB APPENDICITIS 
Local. 

Perito nitiB .< Diffuse pel™. 

(Chapter XVII) BifiEuse/ 

^DifiPuse general. 


Abscess formation. 

Pylephlebitis — p. 251. 

Intestinal obstruction — p. 340. 

Purulent sinus. 

Faecal fistula — p. 323. 

Thrombosis of the femoral and iliac veins. 


on 



Appendix Abscess 

“ An appendix abscess ” signifies a localised abscess con- 
nected with a perforated or otherwise inflamed vermiform 
appendix. A subdiaphragmatic abscess or 
a pelvic abscess can arise from the same 
source, but these conditions are not usually 
categorised under this heading, and rightly 
so. The signs of an appendix abscess 
(fig. 318) are those of acute appendicitis 
plus the presence of a tender swelling. 
When a lump is present early in an at- 
tack of acute appendicitis it is probable 
that the bulk of the swelling is due to a 
mass of great omentum performing its constabulary duties 
(p. 301). 

Treatment of Acute Appendicitis 


Fig. 318. — 
Physical signs 
recorded in a 
case of appen- 
dix abscess. 


The treatment of acute appendicitis is appendicectomy. 
If the diagnosis is made within 48 hours, all are agreed that 
the appendix should be removed urgently. 

Appendicectomy. — ^A variety of incisions are practised, 
but the most popular are the gridiron and Battle’s incision 
(fig. 319). Of the two we prefer the gridiron except in 
females, where the possibility of primary disease of the 
uterine adnexse cannot be excluded. 
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The Grridiron Incision. — An incision about two inches long is made 
with, its centre over McBurney’s point (fig. 319), at right angles to 
McBurney’s line. 

The external oblique 
is incised in the 
length of the incision. 

The fibres of the in- 
ternal oblique and 
transversalis are 
separated, and after 
suitable retraction 
the peritoneum is 
opened. 

Battle’s Incision. — 

The skin incision is 
shown in fig. 819. 

It is over the outer Fio. 319. — 1 Gridiron incision ; 2. Battle’s 
third of the sheath of incision, 

the rectus, which is 

opened in the length of the incision. The rectus muscle is displaced 
medially, care being taken to avoid injury to the deep epigastric 
vessels. The posterior portion of the sheath and the peritoneum 
are then incised as one layer. 


Removal of the Appendix. — ^We will assume that the 
abdomen has been opened by the gridiron incision. A 
retractor is placed under the medial side of the peritoneum 
and the abdominal wall is lifted up. This allows one to 
peer into the peritoneal cavity and to see the state of affairs 
before anything is disturbed. It is often possible to see the 
osBCum, and occasionally the appendix also. If pus or 
purulent fluid wells up a strip of gauze is packed under the 
peritoneum on the mesial side. The caecum is withdrawn. 
Using a swab, the caecum is pulled gently, and usually 
the appendix will come into view. The finger may be 
inserted into the wound to aid delivery of the appendix. 
Once the appendix has been delivered the caecum is given to 
an assistant to hold He should be instructed to take a good 
grip and hold the shppery structure in a gauze swab. 
Morrant Baker forceps are applied around the appendix in 
such a way as to encircle the organ and yet not damage it 
(fig. 320). CHpping, then cutting, section by section, the 
mesoappendix is severed, until the base of the organ is 
reached. A long hsemostat is then applied to the base of 
the appendix. It is released, and apphed again a few milli- 
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metres more distally. Around the crushed portion a ligature 
is applied, tied, and its ends cut short. A purse-string suture 
is inserted to encircle the caput caeci about half an inch from 

the appendix. This 
stitch passes through 
the muscular coat, 
particularly at the 
longitudinal bands. 
The purse-string 
having been inserted, 
it is momentarily left 
untied while the 
base of the appendix 
is severed between 
the haemostat and 
the ligature. The 
free ends of the 
purse-string are held 
moderately taut 
whilst the appendicular stump is wiped with a gauze swab, 
which is promptly cast aside. The cut mucous membrane 
may be touched with pure carbolic. The appendix is now 
invaginated (fig. 321 ) with a small pair of smooth dissecting 
forceps and the purse-string 
is tied, burying the appendix 
stump. Attention is now 
directed to the ligaturing of 
the mesoappendix. For this 
purpose transfixion sutures 
are safe and cannot slip. 

Retrograde Appeudicectomy. — 

In certain cases, especially when 
the appendix is retrocsecal and 
adherent, it is an advantage to 
commence by dividing the base 
of the organ. After the stump 
has been ligatured and invagin- 
ated the organ is removed from 
base to tip. 

Diaiaage is seldom needed if 
the appendix is removed within 



Pio. 321. — Appendicectomy. 
Inverting the stump of the ap- 
pendix. (From Emergency Sur- 
gery.) 



Fio. 320 — Appendicectomy. (Inset) Mor- 
rant Baker forceps m use. (From Emergeiicy 
Surgery.) 
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24 hours of the commencement of the attack. It is not often neces- 
sary even up to 48 hours, except in cases with frank peritonitis. 
The question of drainage has been dealt with in Chapter XVII. 

If, for one reason or another, the diagnosis has not been 
made until the third or fourth day of the disease, and there is 
local peritonitis or an appendix abscess, opinion is divided 
as to the best course to adopt immediately. At the present 
time surgeons are divided into two schools. 

The immediate school advocate removal of the appendix 
under all conditions just as soon as possible, irrespective of 
the time since the onset of the attack, although even disciples 
of this school often stipulate unless the patient is recover- 
ing from the attack.” 

The OchsnerSherren {Relayed) school teach that after the 
forty-eighth hour of attack of acute appendicitis primary 
thought should be given as to the advisability of an 
immediate operation. While being ^re'pared to operate 
immediately, they institute a rigid non-operative regime 
and only operate if the signs point to a failure of Nature 
to combat the infection. 

The Ochsner-Sherren (Delayed) Treatment of Late Acute Appendi- 
citis. — The delayed treatment cannot be described in a few words, 
for not even ardent supporters of the Ochsner-Sberren school 
would attempt to deny that this treatment is open to abuse, and 
if abused would defeat the object of its inception, viz* to lower the 
high mortality of acute appendicitis. 

The treatment is not merely a postponement of operation ; it is 
not just the old “ interval appendicectomy ” ; it is not a substitute 
for operation, but a preparation for it — essentially a surgeon’s treat- 
ment, to be undertaken only in a surgical hospital, or a correspond- 
ingly equipped nursing home, with a nursing staff trained in the 
method. Above all, in a civilised country, the treatment must 
always be carried out on the very threshold of the operating theatre. 
As private houses are not thus equipped, it should be regarded as 
criminal to attempt the treatment in the patient’s home. But one 
can picture circumstances — ^for instance, in a small ship at sea — 
where to attempt the treatment would be less dangerous, by reason 
of these circumstances, than to attempt operation. 

SELECTING CASES FOR THE DELAYEn TREATMENT ” 

The history is taken, and particular note is made of the number 
of hours since the onset. The history begins ‘‘ 10, 26, 55 hozirs ago,” 
not ‘‘last Thursday,” or “three days ago.” The physical signs 
are then recorded in diagrammatic form. The extent of the rigidity 
is marked by shading ; the presence of a lump is drawn as near as 
possible to scale. The presence or absence of hypersesthesia is 
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always recorded, and the findings of a rectal examination are not 
omitted. It is necessary to include these particulars, for it is im- 
possible to proceed without minute attention to detail, for fear of 
being misunderstood. 

If the diagnosis of acute appendicitis is made and the history is 
of under forty-eight hours^ duration immediate operation is nearly 
always advised. If the diagnosis of acute appendicitis is made and 
the history is over fifty hours* duration one should ask oneself the 
question, Is there any reason why this appendix should be removed 
at once ? ” The answer by one trained in the delayed treatment is, 
“ It is safer to postpone operation for the time being, unless . . .” 


EXCEPTIONS TO THE HULE 

1. Hyperaesthesia is present. Providing that the other signs are 
consistent this may be taken as good evidence that the appendix is 
still unperforated. 

2. Age under 8 years. 

3. The diagnosis cannot be made between acute appendicitis and 
some other intra-abdominal catastrophe normally requiring imme- 
diate operation — ^particularly perforated diverticulitis and perforated 
duodenal ulcer. 

4. General peritonitis has supervened. Only cases which have 

obvious general, as opposed 
to pelvic, peritonitis are 
excepted. 

5. The recent ingestion 
of a powerful purgative may 
be a justifiable indication 
for performing operation 
which otherwise would be 
delayed. 

Charts. — As a routine 
the pulse is recorded every 
two hours in graphic form 
on a special chart. In 
cases where anxiety is felt 
as to the advisability of 
continuing the treatment 
an hourly chart is em- 
ployed . Temperature is 
relatively unimportant, and 
it is recorded every four 
hours. Instructions are 
given to the nurse to 
record any vomiting on a 
separate piece of paper, 
known as a ‘‘vomit chart.” 



appendicitis first seen 52 hours after the 
onset o£ the attack treated by the 
Oehsner-Sherren method- 


On this is entered the time at which the vomitus was ejected, together 
with the quantity and character of the fluid. 

Diet. — Water only is given for four days, or occasionally longer. 
This is adhered to very strictly. The amount of plain cold water 
the patient may have is unlimited, although he is not encouraged 
to drink more than is necessary to satisfy his thirst. 
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Fig. 323 — Chart of a patient with an appendix abscess treated by 
the Ochsner-Sherren method. 

On the fifth day, if the pulse and temperature are satisfactory 
and the patient feels hungry, feeding is commenced. Small feeds of 
Benger’s food, alternating with a cup of Bovril, are given. On the 
sixth day custard and jelly are allowed. After that the diet is 
gradually increased. 
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Fig. 324. — Chart of a patient with an appendix abscess treated by the 
Ochsner-Sherren method. In this case a pelvic abscess formed. The 
abscess was drained into the rectum. 
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Dru^s. — All drugs are forbidden. It should be particularly noted 
that no morphine or its derivatives are given. 

Pain, as opposed to tenderness, is very seldom complained of 
after the first night of the treatment. A hot bottle may be given 
to the patient to apply to the abdomen ; hut it is well to repeat 
that as long as the inflamed appendix remains tn situ drugs are 
forbidden, for they may mask those all-important signs which foretell 
that the delayed treatment is not likely to succeed. 

Bowels. — ^The bowels are left confined if they are not opened 
naturally. On the fourth or fifth day a small glycerol enema is 
given. No purgatives of any kind are given until resolution is 
complete — ^that is, until the temperature and pulse have been normal 
for a week and pain and physical signs are absent — ^then liquid 
paraffin 2 drachms thrice daily, is prescribed. 

WATCHING FOR NATURE’S FAILURE TO COMBAT THE INFECTION 

Instructions are given for the nurse in charge to watch the patient 
and report immediately (1) a rising pulse-rate, (2) vomiting, (3) pain, 
and, in the later stages of the treatment, (4) diarrhoea or the passage 
of mucus in the stools (pelvic abscess). 

A rising pulse-rate in the early stages is the most reliable single 
sign that it is dangerous to proceed with the delayed method. If 
the pulse-rate has increased even ten points in the flirst twenty-four 
hours, operation is often indicated. 

Vomiting after the first few hours should always be regarded 
seriously, and this by itself may be a sufficient indication to abandon 
delayed treatment. 

A patient undergoing delayed treatment should not complain of 
pain, as opposed to tenderness, after the first six hours of such treat- 
ment. If he does, usually there is something wrong, and this is a 
strong indication for operation. 

THE OUTCOME 

Under the delayed treatment most cases resolve without incident 
(fig. 323), and the appendix is duly removed after the acute stage 
has abated. In a few, where the signs point to failure of the de- 
layed treatment, urgent appendicectomy must be undertaken. 

The Treatment of Appendix Abscess. — ^The same con- 
troversy exists in the case of appendix abscess. The 
immediate school proclaim an old and usually wise surgical 
axiom — “ where there is pus you must let it out.” The de- 
layed school state that the rule may be broken in the case of 
small and moderate-sized appendix abscesses, and the abscess 
should only be opened if it is getting larger or fails to resolve. 
They find that appendix abscesses often resolve completely 
imder the Ochsner-Sherren regime, and when the time comes 
for the appendix to be removed (in about three months’ 
time) there is usually a remarkable freedom from adhesions. 



369 


THE VERMIFORM APPENDIX 

Opening an Appendix Abscess. — The swelling is palpated under the 
anaesthetic. A point is chosen about the centre of the swelling, but 
rather nearer the lateral than the medial aspect. A small incision is 
made ; small because it is naturally very prone to become infected, 
and there will be less of it to break down. The peritoneum is opened. 
More often than not, opening the peritoneum does not open the 
abscess. Every care should be taken to avoid breaking adhesions 
unnecessarily, especially on the medial side. The extremity of a 
length of gauze may be gently packed into the mesial part of the 
wound. The index finger is passed into the wound and very, very 
gently burrows laterally and backwards. In the case of a large 
abscess it is hardly a moment before the finger is felt to enter a large 
cavity. The finger is still kept in situ and acts as a bung to the flow of 
stinking pus until a tube can be passed into the abscess cavity. See 
also pelvic abscess, p. 290. 

sfe ale aie 

It has been considered advisable to include the following practical 
problem : 

After an operation for acute appendicitis the condition of the 
patient is unsatisfactory. The temperature is swinging and the 
pulse is elevated — signs which foretell of pocketing of pus. How 
would you investigate the case ? 

1 . Examine the scar or voound and the abdominal mall for an abscess 
of the abdominal wall. 

2. Consider the possibility of a pelvic abscess (p. 290). 

3. JPalpate the left iliac fossa for an abscess in this situation. 

4. Examine the loin for a perinephric abscess (p. 470). 

5. Look at the legs — ^to exclude the possibility of phlebitis. 

6. Examine the conjunctixxB for an icteric tinge and the liver for 
enlargement, and enquire if the patient has had rigors — ^pylephlebitis. 

7. Examine the lungs — pneumonia or empyema. 

8. Examine the urine for organisms (pyelitis) and the faeces for 
blood and pus (proctitis or enteritis). 

9. Lastly, concentrate diagnostic endeavour upon the possibility of 
a suhdiaphragmatic abscess (p. 291). 

Subacute Appendicitis 

Subacute appendicitis is but a mild form of acute appendi- 
citis, and requires no detailed consideration. 

Recubreitt Appekdicitis 

Appendicitis is notoriously recurrent. This is perhaps the 
commonest form of appendicitis — ^mild subacute attacks 
which are so often attributed to biliousness or a chill 
on the liver. "" The attacks vary in intensity, and the major- 
ity of cases ultimately culminate in severe acute appendicitis. 
If careful histories are taken from patients with acute 
appendicitis, over two-thirds remember having milder but 
24 
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similar attacks of pain. This bespeaks the importance 
of recurrent appendicitis as a precursor of the more serious 
lesion. 

Chronio Aprendioitis 

One should be careful to distinguish recurrent from chronic 
appendicitis. Many cases called “ chronic appendicitis ” 
are typical examples of the recurrent form of the disease. 
Chronic appendicitis is a comparatively rare affection ; it 
certainly exists, and its most typical symptoms are referred 
to the stomach and duodenum — appendicular dyspepsia (see 

p. 228 ). 

Pathology. — Appendices removed from patients suffering 
from true appendicular dyspepsia usually show a character- 
istic macroscopioal change. There is obliteration of the 
lumen commencing at the tip and spreading along the organ 
for a variable distance. The walls of the obliterated portion 
can be seen to be composed almost entirely of white fibrous 
tissue. In long-standing oases the greater part of the organ 
is attenuated from fibrous contracture. In a few cases the 
fibrous changes are seen in the proximal end, but this is more 
characteristic of the recurrent type of the disease. 

Diagnosis is difficult. One shoxild remember constantly 
that in chronic appendicitis there are often no signs in the 
right iliac fossa — only referred symptoms elsewhere. We 
should be watchful lest, perchance, we fall into a common 
error of classing as chronic appendicitis neurotic patients 
(usually female) with a ptosed, gurgling, and apparently 
tender csecrun. Removal of the appendix brings no per- 
manent relief to the sufferer nor credit to the surgeon. 

Radiology as an Aid to Diagnosis. — In the case of the vermiform 
appendix, radiology is not a great diagnostic aid. If the appendix 
cannot toe visualised after an opaque meal it suggests that its lumen 
is obstructed. If it fills and empties, it is indicative that the organ 
is healthy — ^but as nobody can tell the length of a given appendix 
until the organ has been displayed, there must always be uncertainty 
in the radiological diagnosis of appendicitis. 

Treatment. — A diseased vermiform appendix should 
?dways be removed. 
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ACTINOMYCOSIS OF THE RIGHT ILIAC FOSSA 

It is impossible to state definitely if the infection begins in the 
appendix or in the caecal wall. That the appendix is often the original 
focus is strongly suggested by the operative findings in type 1. 

Type 1. — Appendicitis is diagnosed, and an inflamed appendix 
is removed. The wound continues to discharge for weeks or heals 
and then breaks down. A consultation is held ; a wise clinician 
suggests the possibility of actinomycosis. After perhaps many 
examinations of the pus, sulphur granules are found. 

Type 2. — patient comes with a hard mass in the right iliac 
fossa. The difficulties in diagnosis from tuberculosis and carcinoma 
of the caecum, have been discussed on p. 319. 

Treatment is to persevere with iodine in milk therapy as in 
other cases of actinomycosis, and to provide drainage when abscess 
formation occurs. Autogenous vaccines may also be tried. Except 
when the disease is recognised at an early stage, the prognosis is 
extremely poor. Multiple sinuses, pelvic abscess, and faecal fistulae 
are common complications. Sometimes the wounds heal, only to 
break down later — eventually the infection proves fatal in fully 
80 per cent of cases. 


VERMIFORM APPENTHCULAR niVERTICULOSIS 



Diverticula of the appendix are not rare, and have been seen in 
otherwise diseased appendices. The diverticula (fig. 325) may be 

due to pressure in an 
obstructed organ, but 
in specimens we have 
examined the cause of 
the diverticulosis has 
not been apparent. 


Oabohstoma of the 
Apfenbix 


Eig. 325. — ^Appendicular diverticulosis. 


Carcinoma of the 
vermiform appen- 
dix is found in 0*39 


of all appendices removed. It is highly important to recog- 
nise two forms of the disease. 


True carcinoma of the appendix usually occurs at the 
proximal end of the organ, and is intimately related to 
carcinoma of the caecum (p. 328). When a carcinomatous 
mass has formed in the region of the caput caeci it is often 
impossible to state precisely where the growth originated, 
even after a careful pathological examination. 

False Carcinoma of the Appendix {syn. Carcinoid Tumour 
of the Appendix J Argentaffin tumour). — ^Ealse carcinoma of 
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th.e appendix always occurs 
at the tip, forming a solid 
bulbous extremity to the 
organ (fig, 326). This 
growth is usually found in 
young females, and when a 
pathological report of car- 
cinoma is returned there is 
often much unnecessary 
anxiety. Carcinoid tumour 
of the appendix is entirely 
benign, and although diffi.- 
cult to distinguish from 
true carcinoma histologically, it does not give rise to 
metastases. The tumour occupies to-day the same position 
as a myeloma occupied a generation ago, when it was 
thought to be a sarcoma. 



Fig. 326. — Carcinoid tumour of 
the appendix. The solid bulbous 
end is characteristic. (After hee 
Wilmott.) 


CHAPTER XXI 

THE RECTUM AND ANAL CANAL 


Examination of the Rbotum 

Digital examination of tiie rectum, is invaluable, and 
skould be performed as a routine in all cases where rectal 
disease is suspected. Examination 
by a speculum (figs. 327 and 328) is 
also of paramount importance, but 
only the anal canal and a small part 
of the lower rectum can be inspected 
with such instruments. A sigmoido- 


Fia. 327. 

Reoted speoiala. Th.e type shown in fig. 327 is valuable for use in 
the injectioii treatment of haemorrhoids. 

scope is necessary for the visualisation of the upper reaches 
of the rectnm. By its aid, providing the rectrim has been 
emptied by suitable preparation, the valves of Houston 

(fig. 329) are normally seen, and 
pathological conditions of the rectal 
wall are clearly apparent, 

msTEMA-TA. 

Among a large variety of enemata the 
following will be found to satisfy almost 
every requirement : 

1. Soap and water enema is the one 
usually prescribed for general purposes - 
2 - Turpentine enema is similar to the 
above, but contains 3 ! of oil of turpen- 
tine to the pint. A turpentine enema is 
373 



Fio- 329. Houston’s 

valves as seen through a 
sigmoidoscope. 




Fig. 328. 
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prescribed when the bowels have failed to act after a simple enema, 
and particularly in those cases where it is desired to expel flatus, as 
in post-operative distension. 

S, Glycerine Enema, — ^Two ounces of warm glycerine are injected 
slowly into the rectum by means of a glass and vulcanite piston syringe. 
We prescribe this enema in those cases of pelvic and other forms of 
peritonitis where it is undesirable to disturb localising and reparative 
processes. 

4. Olive-oil enema is occasionally useful for softening a mass of 
hard faeces. 

5. Nutrient Enema. — ^Based on physiological knowledge, there are 
many who doubt the value of nutrient enemata. If such an enema 
is introduced into the empty colon, considerable antiperistalsis 
carries the fluid, at any rate as far as the caecum. A nutrient enema 
given per rectum has been observed to flow out of an enterostomy 
wound, which conclusively demonstrates that antiperistalsis may 
carry nourishment to a portion of the intestine where it can be 
absorbed. A good nutrient enema is as follows : yolks of 2 eggs, 
1 oz. of dextrose, gr. of common salt, pancreatised milk 10 ^ oz. 


The Danger of the Rigid Nozzle. — It is desirable to call 
attention, to faulty technique in the administration of 
enemata. Many cases have occurred, and not a few have 
been reported of a fatal issue, following penetration of the 
rectal wall by the bone nozzle of a Higginson’s syringe. An 
inexperienced nurse and a patient with haemorrhoids is the 
usual combination for this serious accident. A virulent 
peri-rectal cellulitis is very apt to follow. The prevention 
is simple. All enemata should be administered through a 
rubber catheter attached to the Higginson’s or other syringe 
used for the purpose. 


Embevology 

Early in embryonic life there is a common chamber — ^the 
cloaca — into which open the hind gut and the allantois. 
The cloaca becomes separated into the bladder and post- 

allantoio gut (rectum) 
by the down-growth of 
a septum (fig. 330). 
About this time an 
epiblastic bud grows 
inwards towards the 
rectum. DSTormally, 
Fig. 330. fusion between these 
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two structures occurs, and the point of fusion is marked in 
later life by the valves of Ball (fig. 331). 

CoisTGEOTTAU Abnormalities 

(a) Imperfections of the Development of the 
Proctodaeum. — ^The proctodaeum can be 
totally absent, represented by a dimple, or 
separated from the rectum by a membrane 
only (fig- 332). The degree of development 
of the proctodaeum is no indication of the 
degree of development of the rectum. 

(b) Imperfections in Development of the 
Post-aUantoic Gut (Rectum). — l. The post- 
allantoic gut may be entirely absent, the 
rectum ending blindly at the upper border of 
the vagina or prostate, to which it is attached 
by a fibrous cord (fig. 338). 

2. The post-allantoic gut is but feebly 
developed, and there exists a considerable 
space between the proctodaeum and its blind 
end (fig. 383). 

(c) Persistence of the Cloaca. — In the male the fistula is most 
often at the verumontanum, but it may occur anywhere from 
the base of the bladder to the membranous urethra. In the female 
the hstula is most commonly found in the fossa navicularis, and it 
IS sometimes associated with double vagina (failure of the Mullerian 
ducts to fuse). Persistence of the cloaca is usually associated with 
complete absence of the post-allantoic gut (fig. 334). 


RECTUM 


Fig. 334 — ^Ab- 
sence of the post- 
allantoic gut 
associated with 
persistence of the 
cloaca. 


It is surprising how many cases are undetected until 
signs of intestinal obstruction are manifest. In settling 
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Fig. 332. — The 
proetodseum is sep- 
arated from the 
rectum by a thin 
transverse septum. 


Fig. 333. — The 
post -allantoic gut 
IS feebly developed 
and a considerable 
interval exists be- 
tween its blind end 
and the surface. 


Imperforate Ani 



Fig. 331. — The 
anal canal showing 
the columns of Mor- 
gagni and the valves 
of Ball. 
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tJtie important question as to •which, class of imperforate 
anus a case belongs (figs. 332, 333, 334), some help may- 
be derived from watching and feeling the septum when the 

child cries. If there is a 
definite impulse, it is prob- 
able that the case is one of 
a simple septum (fig. 332). 
In cases of doubt an 
aspirating needle may be 
introduced J in. through 
the centre of the supposed 
anal site. If meconium is 
withdrawn, it is certain 
that the case is one of the 
simple variety, and all that is necessary is to incise the septum 
crucially, dilate with the finger, and unite the mucosa with 
a few interrupted sutures. In the more usual variety, 
where the rectum is not accessible, two courses are open ; 

1 . An incision is made in the posterior part of the perinaeum 
and a dissection is carried upwards until the rectum is 
found. The blind end is drawn do'wn, sutured to the skin 
about the anus, and opened. 

2. Left inguinal colostomy is performed. This is a less 
formidable procedure, and does not necessarily preclude the 
possibility of a plastic opera- 
tion later in life. Unless there 
is evidence of an external 
sphincter, a left inguinal colos- 
tomy (fig. 335) is preferable to 
an incontinent anal orifice in 
the natural situation. 

A useful method of determining 
which coiurse to pursue is as follows. 

The child is held upside-down ; the 
gas in the rectum will rise to the top, and indicate the dis-fcance 
between the rectal wall and the skin when an X-ray film has been 
made. A metal button placed over the site of the absent anus helps 
to clarify the film in this respect. Gas gives a dark shadow on the 
X-ray film (fig. 836 ). 

The Fovea coccygea. — A little blind pit in the skin beneath the tip 
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Fig-. 336. — From an X-ray 
film (after Wangensteea), 



Fig- 335. — Left mguinal colostomy 
in an infant witli imperforate amis 
(type II). The child thrived. 
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of tlie coccyx is occasionally noticed in the course of a clinical 
examination. The extremity of this corresponds to the attachment 
of the caudal ligament to the skin. 

Congenital Post-anal Fistula {syn. Pilonidal Fistula). — Congenital 
post-anal fistula is but a more obvious example of the above. When 
such a fistula discharges, it is probable that it is connected with a 
post-anal dermoid — and this can be suggested by a rectal examina- 
tion and confirmed by injecting lipiodol along the sinus (fig. 337). 

Post-anal Dermoid. — ^The space in front of the lower part of the 
sacrum and coccyx is occupied by a soft, cystic swelling — post- 
anal dermoid cyst. These cysts are liable to become infected. If a 
sinus is present, or the inflamed cyst bursts or is incised, a trouble- 
some form of blind external fistula-in- 
ano results. Treatment is complete 
excision of the cyst and sinus, if 
present- In large cysts it is some- 
times necessary to remove the coccjrx 
in order to gain space for dissection. 

PnOIiAPSE OT THE ReCTIJM 

1. Incomplete (mucous mem- 
brane only). 

2. Complete (all coats). 

Prolapse of the rectum occurs 

usually at the extremes of life — 
in children and the aged. 

Ii^rooMPbETE PnoLAPSE {syri. 

Prolapsus aij^i) 

iEtiology. — Children under 5 
years of age are the usual 
sufferers. In adults mucosal 
prolapse is associated, as a rule, with haemorrhoids, while 
in the aged, where the sphincters have become atrophic, it 
is again often encountered. 

The exciting causes of prolapse in children axe : i. Wasting, which 
includes loss of the fat of the ischio-rectal fossae. 

2. Constipation and diarrhoea. 

3- Any factor which produces increased intra-abdominal pressure, 
e.g. atresia meati with phimosis ; chronic cough, particularly 
whooping-co ugh . 

4- Intestinal worms. 

5. Rectal polypus. 

Clinical Features. — The protrusion consists essentially of 
a fold of mucous membrane (fig. 338), Reduction occurs 



Fia. 337. — Post-anal der- 
moid cyst with coccygeal 
siniis Injected with lipiodol. 
Sinizs and cyst excised. 
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spontaneously at first, but later the fold remains outside 
the anus for hours after defsecation. Rarely, the prolapsed 
mucosa becomes strangulated, but a common complication 

is secondary inflammation owing 
to irritation while it is exposed. 
Especially in the case of an infant, 
prolapse has been confounded with 
an intussusception protruding 
from the anus. Figs. 339 and 340 
will make the differential diagnosis 
clear. 

Treatment. — In children a cure 
can often be effected by removing 
the cause, e.g. worms, phimosis, 
chronic cough, together with a 
suitable diet and proper regulation 
of the bowels. In early oases 
which do not readily yield to these 
measures the patient should be 
confined to bed. The bowels are emptied by a wash-out, 
while the patient is resting on his side. Following this a 
rectal douche of alum 10 gr. to the oz. is given after every 
motion. If the protrusion recurs in spite of this treatment, 
the mucosa must be digitally replaced by the nurse and the 
buttocks strapped together. A 
fattening diet and cod-liver oil 
are prescribed. In adults, 
removal of the haemorrhoids 
usually brings about a cure. In 
the aged, the excision of three 
longitudinal strips of mucosa, as 
in the operation of clamp and 
suture for haemorrhoids, is often effective. While the above 
measures are nearly always satisfactory, it must be em- 
phasised that the first principle in the treatment of prolapse 
is remove the cause. 




It- 


Fig. 339.— 
Prolapse. 




Fig. 340. — 
Intussuscep- 
tio n p ro - 
trudingfrom 
the anus. 



Fig. 338. — Prolapsus arii. 
(De Quervain). 
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Complete Prolapse (syn. Prolapsus reoti 
OB Procidentia) 

Compared with, the foregoing, complete prolapse is in- 
frequent. It is seldom observed in children, and is usually 
found in old women. In this form of prolapse all coats of the 
rectum are involved (fig. 341). 


iZEltiology. — ^While in the main the 
same setiological factors enumerated, 
previously are in evidence, the 
following causes are particularly 
associated with procidentia recti : 

1. Partial or complete paralysis 
of the external sphincter from 
laceration at parturition, or lesions 
of the central nervous system, 
notably tabes. 

2, Increased intra-abdominal 
pressure associated with enlarged 
prostate, urethral stricture, or an 
abdominal tumour. 


Fig. 341. — Complete prolapse 
of rectum and uterus. 


Clinical Features. — The con- 
siderable prolapse, which is 
usually chronic, is evident on 
inspection. Unlike incomplete prolapse, it is possible to 
insinuate the finger into a groove between the anal margin 
and the prolapsed mucosa. Strangulation is very un- 
common, because the sphincters are patulous. 

Treatment. — ^Again the leading principle is to remove the 
cause ; however, this seldom brings about a cure, but it 
makes operative treatment worth while. There are numer- 
ous operative procedures advocated : 


Xtinear Cauterisation. — ^Four or five lines are seared along the 
prolapsed portion with the cautery at a dull red heat. Care should 
be taken that the cautery does not penetrate the submucosa 
anteriorly, lest the pouch of Douglas be opened. After cauterisation 
the mass is reduced, and the anal orifice is narrowed by the excision 
of three longitudinal strips of mucosa, as was recommended for 
incomplete prolapse in the aged. 

2. Proctorrhaphy. — ^Various plastic operations have been devised. 
One of the most popular is to make a transverse incision beneath 
the coccyx, to separate the tissues about the rectum from the 
coccyx and sacrum, and pack the cavity with gauze. The patient 
is kept in bed for a month, and the cavity is encouraged to fill and 
heal by granulation, the packing being changed at regular intervals. 
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3, Colopexy of the Sigmoid. — ^Th.e abdomen is opened through a 
left paramedian incision, and the colon is hitched up by sutures to 
the peritoneum and muscles clothing the left iliac fossa. 

4, Excision of the prolapsed portion, followed by restoration by 
suture of the continuity of the anal canal. 

5, Pararectal Injections of Irritating Substances. — With a view to 
producing adhesions, which will prevent the rectal wall coming down, 
injections of alcohol or 1 /2,000 solution of hydrochloric acid have been 
tried. The perirectal and submucous tissues are infiltrated with the 
solution. Using HCl, Haynes and others have had considerable 
success, even when operative measures have failed. The after- 
treatment, similar to that outlined for severe prolapse in children 
(p. 3T7), is all-important when this method is used. 

Reotax. IisrcoisTTiisrEisrcB 

Causes : 

1. Damage to the External Sphincter. — Parturition, injuries, 
operation for fistula incorrectly performed. 

2. Lesions of the Central Nervous System. 

8. As an accompaniment of Complete Prolapse. 

4. Congenital absence of the External Sphincter. 

Treatment. — ^Rectal incontinence is a distressing condition. In 
cases where the trouble originates from a damaged external sphincter, 
many gratifying results accrue from plastic operations of that 
muscle. For example, we had a complete success by dissecting and 
uniting the anterior torn part of the sphincter in a woman who had 
had incontinence for twenty years following a difficult labour. It 
is remarkable how the external sphincter regains function when the 
continuity of even a portion of its torn and separated fibres is 
restored. When the sphincter is irreparably damaged, various plastic 
procedures have been attempted, with a varying degree of success, 
for details of which the reader must be referred to larger works on 
the subject. 

In hopeless cases of rectal incontinence, a left inguinal colostomy 
is often preferable and more cleanly than an uncontrollable natural 
anus. 

Injuries of the Rectum 

1. Impalement. — The patient sits forcibly upon a some- 
what spiked object which penetrates the rectum. The 
seriousness of this accident has been often overlooked. On 
superficial examination there is but a little blood about the 
anus, and too often it is not until general peritonitis has 
supervened that a penetration of the rectal wall into the 
peritoneum is discovered. 

2. Split perinseum.’" — ^A lacerated wound of the perin- 
seum, involving the anal canal, is becoming a frequent 
pillion-riding accident. 

3. Injury of the rectum caused by faulty administration of 
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an enema lias already been described in the section dealing 
with enemata (p. 373). 

4. Compressed air rapture (p. 315). 

Treatment. — the rectum has been damaged the patient 
should be anaesthetised, and the rectum carefully examined 
with the jBLnger and a speculum, special attention being 
directed to the anterior wall. All extensive wounds of the 
rectum require prolonged and certain drainage. This can 
only be effected by dividing the sphincter right back in the 
middle line to the coccyx. This, in addition, gives splendid 
access to the interior of the rectum for further exploration. 
If a laceration of the mucosa is found, its depth must be 
ascertained with the finger and by gently probing. 

When the peritoneum has been penetrated laparotomy with 
suture of the perforation and drainage is urgently called for. 

When the bladder has been penetrated eystostomy and 
transvesical suture of the perforation is the best treatment. 

PoREiiaN’ Bodies tn the Reotxjm 

The variety of foreign bodies which have found their way into 
the rectum is hardly less remarkable than the ingenuity displayed 
in their removal- A turnip has been delivered per anum by the use 
of obstetric forceps. A stick firmly impacted has been withdrawn 
by inserting a gimlet into its lower end. A tumbler, mouth looking 
downwards, has several times been extracted by filling the interior 
with a wet plaster of Paris bandage, leaving the end of the bandage 
extruding, and allowing the plaster to set. 

If difficxilty is experienced in grasping any foreign body in the 
rectum, recourse should be made early to a left lower laparotomy, 
which allows that object to be pushed from above into the waiting 
assistant's fingers in the rectum. If there is considerable laceration 
of the mucosa a temporary colostomy is advisable. 

IkE’LAMMATIOITS (AlSrO-PilOCTITlS) 

Inflammation of the anal canal and rectum can be acute or 
chronic. The causes are legion. Amongst them may be men- 
tioned : 

Traumatic. — ^From faecal impaction ; the abuse of enemata ; foreign 
bodies. 

Infectious. — ^The dysenteries, gonorrhoea, Ducrey’s bacillus, and 
diphtheria, are amongst a number of possible specific infections. 

Parasitic. — ^Thread-worms in childhood ; bilharzia, especially in 
Egypt. 

As a complication of other rectal conditions, notably haemorrhoids. 

Clinical Features. — ^The symptoms are burning, bearing-down pain, 
tenesmus, and a feeling of weight and fullness in the perineum, 

25 
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There are often frequent watery stools of blood and mucus. In acute 
cases considerable fever and constitutional symptoms are usual. 
In all cases reflex irritation of the bladder is common. 

On Examination. — ^Per rectum the examining finger detects a 
sensation of heat and the mucosa is exceedingly tender. With a 
speculum the inflamed mucosa, which bleeds readily, can be seen. 
Ulcerated areas are usual, and it is advisable to obtain a swab for 
bacteriological culture from the exudate in these areas. 

Treatment. — The treatment naturally consists in removing the 
cause if possible. If the bacteriological examination reveals a 
specific organism, e.g. bacillary dysentery or diphtheria, the treat- 
ment will be largely medical. 

The principles involved in inflammation of the rectum and anal 
canal are as follows : 

General Treatment. — ^The patient is confined to bed on a slop diet. 
The pelvis is elevated to lessen pelvic congestion. 

Liocal Treatment. — ^After an enema the mucosa is irrigated with a 
bland antiseptic, sucb as boric acid or mercurocbrome, after which 
some demulcent solution, such as extract of hamamelis, containing 
10 drops of laudanum, is instilled and retained as long as possible. 
In cases which do not respond to the usual measures, the interior of 
the rectum can be swabbed with a 2 per cent, solution of silver 
nitrate through a speculum, an anaesthetic being usually required. 
In cases where ano-proctitis is associated with colitis, recurrence is 
inevitable, unless the inflamed intestine above receives appropriate 
treatment (p. 815). 

Round worms {A.scaris lumhricoides and Oxyuris vermicularis ). — 
Irrigation with a solution of quassia kills the parasites in the 
lower bowel. Anthelmintics are necessary to rid the patient of 

parasites situated at a higher 
level. 

Bilharzia. — ^The rectum is 
the principal organ attacked 
by bilharzia. In Egypt, 
where the disease is endemic, 
bilharzia papillomatosis of 
the rectum is exceedingly 
frequent. The papillomata, 
which are sessile or peduncu- 
lated (fig. 842), contain the 
ova of the organism. 

Untreated, the rectum 
becomes festooned, and pro- 
lapse of the diseased mucous 
membrane is usual. Multiple 
fistulse-in-ano are prone to 
develop. 

The treatment of bilharzia 
has been revolutionised by 
the introduction of tartar emetic therapy (p. 499). This has 
rendered the surgical removal of these masses unnecessary in most 
instances. 



Fig-. 342. — Bilharzia papilloma 
'(H. P. Kleatinge, Cairo). 
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Aisto-rectal Syphilis 

Primary clianere of the anus is not a curiosity : returns from large 
venereal clinics show that, contrary to what might be expected, it is 
commoner in women. The lesion is usually situated in the posterior 
margin of the anus, and it simulates a fissure (fig, 343), Pain is not 
so much in evidence, and there is more 
discharge and more induration than in 
the case of a fissure. Much more rarely 
the sore is within the rectum itself. As a 
history of infection is always lackmg, it is 
well to take a scraping from the base of 
indurated anal fissures of recent origin, 
and examine the pus by dark-ground 
illumination for the spirochaete. 

Secondary manifestations take the form 
of mucous patches, and resemble those 
seen in the buccal cavity (p. 1 301. In 
the late secondary stages condylomata 
<fig. 344) are often seen in this region. 

Tertiary lesions in the rectum are rare. 

Gummata (they are usually multiple) present the usual punched-out 
appearance of similar lesions elsewhere, but because of tbeir rarity 
they are often mistaken for tuberculous ulcers, which are more 
common. 

The ano-rectal syphiloma of Fournier is now seldom seen. There 
is great hypertrophy of the perianal tissues, and the whole ano-rectal 

canal is converted into a rigid tube. We 
have never met with this condition, which 
must be differentiated from actinomycosis 
and new-growth. 

Aisto-rectal Tuberculosis 

Tuberculosis cutis ani is occasionally 
primary, but more often secondary to 
tuberculosis elsewhere. The anal margin 
is the seat of ulceration. At first a single 
tuberculous ulcer, it later spreads, and in 
advanced cases the anus appears to open 
into the base of one large superficial ulcer. 
Diagnosis. — ^Rests in finding the tubercle 
bacillus in scrapings from the ulcer. 

Treatment. — Follows the usual lines for 
tuberculosis elsewhere. Local artificial 
sunlight is beneficial. In advanced cases 
cauterisation of the ulcer by heat is some- 
times effective. In the worst cases colostomy should be performed 
in order to rest the inflamed area and prevent continual secondary 
infection. 

Tuberculous Ulceration of the llecttun and Anal Canal. — ^Multiple 
tuberculous ulcers (fig. 345) axe again usually secondary to tuber- 
culous processes elsewhere. Often the colon is involved as well. 
The symptoms and signs are often similar to those of malignant 



Fia. 344. — Condylomata 
am. 
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3. Ischio-xectal Abscess. 

.^Etiology. — I nfection reaches the ischio-rectal fat by one 
of the following paths : 

From, the Floor. — Boils of the overlying skin. 

From the Inner Wall. — ^Inflamed internal hsemorrhoids ; 
penetration of the rectal wall by a foreign body. 

From the Front. — ^Perinrethral abscess. 

From the Outer Wall. — ^Pelvic disease. 

CriTNiOAL Eeatije.es. — There is great pain, increased on de- 
f secation. Reflex irritation of the bladder, and in severe cases 
even acute reten- 
tion, is often noted. 

Treatment. — One 
should not wait un- 
til an ischio-rectal 
abscess points — ^it 
should be incised at 
the earliest possible 
moment. A brawny 
induration at the 
base of the ischio- 
rectal fossa is suffi- EiG. 347. — Incision, for draining an. ischio- 

cient indication rectal abscess, 

that an incision is necessary. Often there is a little redness 
of the skin at this stage. A cruciform incision (fig. 347) is 
made into the base of the ischio-rectal fossa. The edges of 
the incision are trimmed so as to allow the freest possible 
drainage, and a soft rubber tube is stitched into the wotmd. 
Antiseptic baths are begun twenty-four hours later. The 
tube is then removed, and as soon as the wound is clean, it 
is encouraged to granulate from the bottom. The early and 
effective- drainage of an ischio-rectal abscess prevents the 
probable unpleasant sequel of a fistula-in-ano. 

Tuberculous ischio-rectal abscess. — chronic ischio-rectal abscess 
is sometimes caused by the tubercle bacillus. The origin of the 
infection has been shown to be often in the anal crypts. 

The treatment is similar to the above, the only difference being 
that it is best to pack lightly the cavity with antiseptic gauze and 
to endeavour to prevent a secondary infection. 

4. Felvi-rectal abscess (see p. 387). 
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PlSTULA-lI^-ANO 

Definition. — Strictly, fistula-in-ano implies a suppurating tract 
connecting the mucous surface of the rectum or anal canal with that 
of the skin in the neighbourhood of the anus. Those fistulse ” 
having but one orifice should be correctly known as sinuses — ^but the 
terms blind external ” and blind internal ” fistula are deep 
rooted, and as these terms convey a clear impression of what is meant, 
no useful purpose is served by departing from familiar terminology. 



Fig. 34S. — Varieties of 
fistula-in-ano ; 

1. Muco- cutaneous 
2 and 3. Intermuscular. 

4. Pelvi-rectal. 

(1, 2, 3. Complete form 
shown, 4. Blind internal.) 


Varieties (fig. 348) Approx. 

Muco-cutaneous'i .Complete . . . 70 per cent. 

l' .Blind external 20 per cent. 
Intermuscular ^ J Ancomplete<^ 

^Blind internal 9 per cent. 
Supramuscular — ^nearly always blind internally 1 per cent. 

Barer, and complicated fistulas 

1 . Horse-shoe, connecting the ischio-rectal fossa of each side. 

2. Watering-can ” multiple external orifices. 

^Congenital. 


C. Fistulae 
connect- 
ing the 
rectum 
with 
other 


$ Recto-vaginal 


\ 


Following difficult labour. 


Urethral fistula. 


yOongenital. 
cJ Recto-urethral<(" 

As couipli- x..- Periurethral abscess, 
cation of C < ^ 

X^Prostatectomy. 

NMalignant ulceration. 

$and<J Recto-vesical (see p. 489). 


^ Inter = between. But there are really two varieties of intermuscular 
fistulse, one which is between the muscle fibres of the external sphincter, 
which is common, and one between the external and internal (levator ani) 
muscles themselves, which is comparatively rare. Bach of these is illus- 
trated in fig. 34S. 
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JBtiology. — Submucous, iuixamusculax, and intermuscular 
flstulae. — ^Fistulse-in-ano of th.e usual varieties are almost 
invariably due to a neglected or poorly drained isohio-rectal 
abscess. If perianal and isohio-rectal abscesses were treated 
early and thoroughly, fistula-in-ano, which is very common, 
would be a rare condition. 

Pelvi-rectal fistula is exceedingly unlikely to arise from, or in any 
way communicate with, the rectum. The common causes of this 
condition are an abscess connected with : 

1. Uterus or Fallopian tubes. 

2. The bladder or prostate. 

3. The appendix. 

4. Psoas abscess. 

An injection of lipiodol prior to an X-ray is helpful in eliciting 
the cause. 

Multiple external fistulas suggest tuberculosis, but are 
occasionally associated with carcinomatous or other stric- 
tures of the rectum, the internal orifice of the fistula being 
situated in the ulcerative area above the stricture. Multiple 
external fistulae are a common complication of bilharziasis 
of the rectum. 

Other Unnsaal Cases of Pistula-in-ano. — ^Exceptionally, fistulae 
about the anus arise from bone disease. We have seen an example 
where the origin was necrosis of the tuber isehii. Another possible 
source of fistula in this region is a periurethral abscess — ^but, again, 
this is exceedingly imusual. A fistula connected with a post-anal 
dermoid has been mentioned (p. 377). 

Pathology. — ^In most cases the tract is lined with typical 
grantdation tissue. Repeated and painstaking observations 
have disproved the popular conception that most fistulae 
are tuberculous ; indeed, Gabriel has shown that fully 80 
per cent, of fistulae-in-ano are definitely non-tuherculous. 

Clinical Features. — ^There is a constant purulent discharge, 
which irritates the skin in the neighhourhood and causes 
discomfort. Pain is not a prominent symptom so long as 
the fistula drains perfectly. Recurrent abscess formation, 
due to the fistula becoming blocked, is a common complica- 
tion. A faecal leak occurs through a complete fistula when 
the motions are liquid. 

Diagnosis. — Fistulae with an external orifice can hardly he 
mistaken, but it is less easy to prove or disprove that such 
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a iiBljuia lias an internal opening. Tlie internal orifice of a 
complete fistula can sometimes fee felt as an indurated, 
elevation on the lateral wall of the rectum afeout 1 in. from 
the anal verge. 

A valuable method of investigating the presence and location of 
an internal opening is to introduce a rectal speculum, and then inject, 
by means of a sjrringe, a solution consisting of 2 parts of methylene 
blue and 1 part of hydrogen peroxide into the external opening. 
The flow of coloured fluid down the speculum at once settles the fact 
that the fistula is complete ; moreover, the hole from which colouring 

Fxa. 34^^^ — ^A. director with, 
a probe-pointed malleable 
extremity. A useful instru- 
ment for treating fistulse. 



matter is flowing can actually be seen. In complicated cases, and in 
the blind external variety, injection of 10 per cent, of bismuth paste 
or lipiodol prior to a radiograph is helpful ; stereoscopic pictures are 
particularly helpful. 

Treatment. — Spontaneous Ixealing is so infrequent that 
operative treatment should be xmdertaken in all cases. 

JPre-operative Treatment * — ^The bowels should be evacuated thor- 
oughly, the colon being washed out on three days prior to the pro- 
posed operation. During this time the fistula is syringed through 
with hydrogen peroxide and mild antiseptics, and the patient should 
have an antiseptic bath night and morning. 



There are several operative measures which may be em- 
ployed : 

1. Laying open the fistula is the ^ 
most general method of treat- 
ment, and in most cases it is 
eminently satisfactory. A direc- 
tor (fig, 349) is passed along the 
fistula (fig. 350) and the tract is 
laid open. As the majority of 
fistulse are muco -cutaneous or 

. , , . , Fia. 350. — Laying open the 

intramuscular, at the most only fistula. The director in posi- 

a portion of the external sphincter tion. 

is divided and incontinence does not follow. Even when 
the whole of the external sphincter has been severed at one 
point, as will be the case in the treatment of intermuscular 
fistula, the patient regains complete sphincteric control. 
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providing the sphincter is sectioned transversally across 
its fibres, and not obliquely (figs. 361 and 362). The 
oblique section frequently results in partial incontinence. 



Fig. 361. — (1) 
Oblique section 
of the external 
sphincter can 
result in incon- 
tinence. (2) 
Transverse sec- 
tion at one point 
is never followed 
by this unfor- 
tunate sequel. 



Fig. 352. — In order to ensure that 
the sphincter is cut across at right 
angles it is sometimes necessary to 
enlarge the externa orifice in such 
a manner as to bring the director at 
right angles to the muscular fibres. 


A.fier-treatment is highly important. A small tube is placed 
through the anus, to allow the passage of flatus, the wound is lightly 
packed with strip gauze moistened with liquid paraffin, and over 
all a T-shaped bandage is applied. The external dressings are 
changed when soiled, but the packing is left in s%tu until the fourth 
day, when an enema is administered through the tube. With a 
view to keeping the bowels confined, during the first four days very 
little food is given by mouth. Morphia or tinct. opii is prescribed 
in suitable doses with the same object in view ; this also relieves 
pain. After the bowels have opened the patient is given an ordinary 
diet and liquid paraffin at night. From the fourth day onwards the 
patient sits for half an hour in an antiseptic hip-bath, after which 
the wound is repacked. In this way the wound is encouraged to 
heal by granulation from the bottom. In the later stages of treat- 
ment red lotion is a useful dressing. If the after-treatment is carried 
out with care, recurrence is very unusual. On the other hand, care- 
less after-treatment, which permits the top of the wound to heal 
before the granulations have filled the cavity, leaves the patient 
with what may be a larger fistula than before. 

2. Excision (syn. Fistulectomy). — malleable probe or 
piece of silver wire is passed along tbe fistula, wliich is then 
excised in the maimer shown in fig. 353. This leaves a 
larger, but a cleaner, wound than method 1. Fistulectomy 
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is particularly suited to the more superficial varieties of 
fistula. On rare occasions the wound may be sutured, but 
as a rule the after-treatment is similar to the above. 


/ 3. The Seton. — modi- 
fied form of this ancient 
method is occasionally re- 
sorted to in tlie case of a 
^ fistula with its internal 

orifice above the internal 
^ sphincter (levator ani), for 

J||K£|jr||lp if such fistulse are treated 

by the usual methods faecal 
JB incontinence would prob- 

ably result. By cutting 
J through the tissues slowly, 

* which is what the seton 

accomplishes, the chance of 
incontinence is minimised. 
# Great pain was one of the 

iiiiiiiliii many disadvantages of the 

cure'of fistula by the seton. 
® f This is overcome by infil- 

Fio. 3 53. — Fistulectomy. trating the tissues about the 

fistula and especially the 
subcutis with a 1 : 300 solution of quinine urea hydrochloride, which 
exerts prolonged anaesthesia. The best material for the ligature is a 
small solid cord of rubber, which is passed along the fistula, and then 
tied fairly tightly in the manner shown in fig. 354, About 10 days are 
required for the seton to cut through. ^ 

The resulting woimd is treated in the 

same manner as for other fistulse, and jtiS 

encouraged to heal from the bottom. ^ 

Treatment of Blind Bxtemal \ / 

Fistulse. — Recent fistulse of this type 'i / 

heal readily if the external opening is \% ba f / 

enlarged and any side-tracks opened ) W ,4 I 

up, but the same careful after-treat- B 

ment as insisted upon previously is ^ 

necessary for a successful issue. ^ ^ 

Recurrent cases probably have a 

minute internal orifice which has Fig. 354. — Rubber cord 
escaped notice. They are therefore seton situ in a case of high 

often complete fistulse, and should be fistula-in-ano. By gradually 

^ . cutting through the mass of 

Troatment of Blmd Internal Fistulse* tissue included in the ligature 

"I*® convert the blind possibility of incontmence 

5 o ^ complete fistifia. (after Yeomans). 

By means of a speculum the orifice ^ 

3-nd a probe inserted down the fistula, until the probe point 
IS felt or seen beneath the skin, which is perforated deliberately. 
Thereafter the operation is as for a complete fistula. 


Fig. 354. — Rubber cord 
seton 'in situ in a case of high 
fistula-in-ano. By gradually 
cutting through the mass of 
tissue included in the ligature 
the possibility of incontmence 
is minimised (after Yeomans). 
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Treatment of a Fistula with Multiple Openings. — ^The usual 
method of procedure is to unite all ejcternal openings, and then 
pass the probe director through the internal orifice and lay open the 
tract. On no account must the external sphincter be divided at 
more than one point, and then only at right angles to its fibres. 

Treatment of Tuberculous Fistula. — ^Patients with active tuber- 
culous lesions elsewhere require exceedingly careful treatment. It 
is often advisable to postpone operation until the general health has 
been built up. In general, the use of the cautery instead of the 
knife is preferable, but in other respects the operative treatment is 
identical with the non-tuberculous fistula. 


Anal Eissttbe { syn . Fisstjbe-in-ano) 

Deflbaition. — An elongated nicer in the long axis of the 
anal canal. 

.^Ehiology and Pathology. — The fissure is an 
aftermath of constipation, the mucosa being 
injured by a scybalous mass. An anal fissure 
presents itself as a small, triangular ulcer, 
base downwards (fig. 355), and it is nearly 365. 

always solitary. It is seldom seen on the lateral walls of 
the anus ; in the majority of instances the fissure occupies 
the median plane posteriorly, and it rarely extends upwards 
beyond the white line of Hilton. An anterior fissure is 
relatively common in females. 



The Valve Theory. — scybalous mass impinges upon one of the 
valves between the columns of Morgagni and tears it down (fig. 356), 

leaving behind a 
raw area, to the 
inferior end of 

which is at- externa,. 

^ tached a pyri- sphincter 

form flesliy tag, 

whiicli meta- -coccyx 

pliorically 

guards the fis- 367.— Showing 

tinel. This is perianal tissues 

Fro. 360.— Anal fissure Ball’s explana- ^elatavely imsupported 

resulting from tearing of tion, and it is ^ ® posteriorly. 

a valve o£ Ball. probably the 

correct one in many instances. It is a 
theory which accounts for the common association of a fissure and 
a sentinel pile ” (p- 396). 

The Mucosal-stretching Theory. — ^The external sphincter muscle, 
attached as it is to the coccyx, leaves the posterior portion of the 
anal mucosa poorly supported by muscle (fig. 35T). A^Hien the anus 
is overstretched by a faecal mass this is the first portion of mucosa to 


Fio. 356. — ^Anal fissure 
resuLting from tearing of 
a valve of Ball. 


Fig. 357. — Showing 
why the perianal tissues 
are relatively unsupported 
by muscle posteriorly. 
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tear. In the female, owing to trauma at parturition, the anterior 
anal mucosa may be left with little muscular support — a possible 
explanation of the anterior fissure found almost exclusively in women. 

Once an anal fissure is present it seldom heals without 
surgical aid because : 

1. The sphincter is always in action, and consequently 
the ulcer is never accorded that essential factor for spon- 
taneous healing — rest. 

2. It is constantly fiirther aggravated by the patient 
postponing defsecation because of pain. The vicious circle 
(fig. 358) has set in. Multiple fissures, especially in children, 
suggest syphihs. 

Clinical Features. — ^Anal fissure is found usually in adults ; 
it is rare in childhood and uncommon in the aged. Men and 
women are about equally affected. 

Pain is the symptom — sharp agonising pain during 
defsecation, and lasting sometimes hours afterwards. The 
deeper the filssure the longer does the excruciating pain 
continue. As a rule it ceases suddenly, and the sufferer is 
comfortable until the next action of the 
bowel occurs. Reflex pain dowm the thighs 
simulating sciatica sometimes occurs. In 
extreme cases reflex frequency of urine is 
not unusual. 

Stools are sometimes streaked with blood. 
In well-established cases of fissTire they are 
said to possess a characteristic shape, and are flattened, 
short, with a “ nipped-off ” appearance, caused by sudden 
muscular spasms. 

On examination a sentinel pile can sometimes be seen. In 
a few cases there is a small discharge of pus. The sphincter 
is tightly contracted. A tightly closed puckered anus con- 
firms the diagnosis in cases with a typical history. Rectal 
examination is often impossible, because insertion of the 
finger causes the patient agony. Such an examination 
should be postponed until the time of the operation, when 
the characteristic crack which feels “ like a button-hole ” 
can be felt. 



Fia. 358. 
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Treatment. — The pain of anal fissure is so great that 
usually the patient demands early relief. 

1 . Dilatation . — ^Thorough stretching of the external sphinc- 
ter with the index fingers under general or spinal anaesthesia 
has, in our experience, been an entirely satisfactory form of 
treatment. The dilatation should be performed slowly, 
taking fully five minutes, and a successful divulsion leaves 
the anus patulous with a tendency for the mucosa to pout. 
This temporarily (two to three days) paralyses the sphincter, 
and allows the fissure to heal. At 
the same time the sentinel pile, if 
present, is snipped away. 

2. Division of the Sphincter and 
Excision of the Fissure . — ^Local 
anaesthesia is sufficient. The finger 
is inserted into the anal canal, and 
the interval between the external and 
the internal sphincters is sought. The external sphincter 
is then pressed outwards, and its now protruding fibres are 
incised cleanly at one point. This point can be through 
the base of the fissure, or perhaps, even better, to one side 
of it. The latter allows the fissure to be clearly excised, 
together "with its sentinel pile. In any ease, the skin in- 
cision should be about twice the length of the anal portion 
of the incision (fig. 359). A simple dressing is applied. Sitz 
baths are ordered. The patient can usually leave hospital 
on the fourth or fifth day, but must contmue to attend for 
dressings until the wound has healed. 

The Injection Treatment or Fissure 

A.B.A. (ansestliesin and benzyl alcohol in oil) is used. The first 
step is to inject some novocaine hypodermically, in order to alleviate 
the pain which A.B.A. causes for a few hours. For the A.B.A. 
injection a wide-bore needle is inserted into the subcutaneous tissues 
1 in. below the fissure. The area injected is fan-shaped, and 
extends at least ^ in. on either side of the fissure, and also below its 
base. Some of the injection is instilled into the sphincter, the 
deeper parts of the injection being controlled by a finger in the 
anus. 

The results are stated to be satisfactory and permanent 
(Ounbar). 



Fig. 359. 
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pRTIBITCrS Ani 

There is an intractable itching round the anus, which in 
severe cases almost dements the patient. 

Treatment. — In a certain number of cases there is a 
definite cause, such as internal haemorrhoids, which causes 
an excessive secretion of mucus. Ry removing the cause 
in early eases the condition clears up. In intractable cases 
the cure is most diificult. The number of divergent treat- 
ments which have been employed, 
and which are alleged to have 
cured individual cases, are extra- 
0 ordinary. Among them may be 
mentioned exposure to X-rays, 
autogenous vaccine of the S. 
fcecalis, injection of local anaes- 
thetics, and innumerable analgesic 

Fio. 360. — ^Undercutting salves. After all these treatments 

the perianal skm bo as to relapses are common, and it is in 
sever all cutaneous nerves. ^ 1 1 i t 

cases suoJa as tiiese tlxat under- 
mining the skin in the maimer shown in fig. 360, whereby 
the cutaneous nerves are severed, a principle first recom- 
mended by Sir Charles Ball, has proved successful. Even 
after this operation, performed thoroughly, relapses some- 
times occur. 

HiEMORRHOIDS 

Piles may be external or internal — external or internal to 
the external sphincter. The external varieties are covered 
by skin, while the internal are clothed by mucous membrane. 
When internal piles have prolapsed and remained outside 
for months, the covering mucous membrane becomes 
changed, and assumes the characteristics of stratifi.ed 
sq^uamous epithelium. Such piles are sometimes known as 
intero-extemal. 

All haemorrhoids are again divided into two great classes 
— ^primary and secondary. By secondary is meant that the 
free venous return from the hsemoixhoidal plexus is inter- 
fered with. Pre-eminent among the causes of this venous 
obstruction are portal congestion (e.g. alcoholic hepatic 




THE RECTUM AND ANAL CANAL 395 

cirrhosis), and the presence of a pelvic tumour, notably a 
pregnant uterus. So often is the last-named a cause of 
transient haemorrhoids that the term pregnancy piles is 
accepted as denoting a common clinical entity. The re- 
marks which follow concern primary haemorrhoids. 

iEitiology. — Just as varicose veins of the extremity are the result 
of some inherent weakness of the walls of the branches of the 
saphena or an innocent neoplastic formation in these venous radicals, 
so probably many, or most, cases of primary haemorrhoids are due 
to a haemangiomatous multiplication and dilatation of the haemor- 
rhoidal plexus. 

Accessory Factors in the Production o£ 

Haemorrhoids 

1. Haemorrhoids are rarely found in 
horses and dogs ; it is possible that 
they are one of the many penalties of 
man’s adoption of the upright position. 

2. There are no valves in the veins 
of the portal system. 

3. The superior haemorrhoidal vein passes through the 
muscle coats of the rectum. It is liable to be compressed 
during rectal muscular contracture. Furthermore, distal 
to this point of possible obstruction, the haemorrhoidal veins 
lie unsupported in loose submucous connective tissue 
(fig. 361). 

4. Chronic constipation and the consequent straining at 
stool raises intravenous pressure. 

Pathology. — ^In the early stages there is merely an en- 
gorgement of the column of Morgagni. Later, in addition 
to the congestion, the veins become permanently dilated and 
sacculated. About this stage there is also an actual multi- 
plication of the veins of the region. Still later the walls of 
the veins become degenerate, the pars media being maximally 
affected. 

Entering the upper level of the pile is a terminal branch of the 
superior haemorrhoidal artery. Very occasionally there is a 
haemangiomatous condition of the artery — “ an arterial pile.” 

ExTEBITAL H.aEMORRHOIDS 

External haemorrhoids are a conglomerate group of con- 
ditions : 




390 


A SHORT PRACTICE OF SURGERY 


1. Dilatation of the Veins of the Anal Verge. — These are 
only evident if the patient strains, when a bluish cushion- 
like ring appears. This variety 
of external haemorrhoid is al- 
most a perquisite of those who 
lead a sedentary life. 

2. " Cutaneous piles ” are 
redundant folds of skin about 
the anal margin. 

3. “ Sentinel pile ” (fig. 362) 

Fig. 362. — Sentinel pile asso- is associated with fissure-in-ano 
ciated With fissure. 39 

4. Thromtotic pile (fig. 363). — ^The term is a poor one, for 
a thrombotic pile is not due to thrombosis, but to the burst- 
ing of an anal venule, and it looks like an over-ripe cherry. 
In truth, it is a small hsematoma in the perianal connective 
tissue which comes suddenly and is very painful. 

Untreated, a thrombotic pile may : 

Resolve. 

Suppurate. 

Fibrose, and give rise to a cutaneous 
tag. 

Burst and extrude the clot. 

Treatment of External Haemorrhoids. — l. 

The first variety of external haemorrhoids 
requires only an adjustment in the diet and 
habits of the patient. 

2. “ Cutaneous pile,” if troublesome, can 
be snipped away with scissors under local anaesthesia. 

3. Sentinel pile ” should be removed in c on j miction with 
the treatment of the associated anal fissure. 

Thrombotic pile is best treated as an emergency. A 
small incision is all that is required to evacuate the clot, 
when healing readily occurs with a dry dressing. If first 
seen after several days, applications of lead lotion are 
soothing, and absorption of the clot must be awaited. 

IkteRNAL H.aBMOIlRHOIl>S 

Internal haemorrhoids are exceedingly common — ^so com- 
mon that sometimes a hasty conclusion is arrived at, and 



Fig, 363 . — 
“ Thrombotic ” 
pile. 
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more serious conditions are overlooked for want of thorough, 
examination. Eig. 364 is a corrective in this respect. 

Bleeding, as the name haemorrhoids implies, is the prin- 
cipal and earliest symptom. At first the bleeding is slight, 
but in time often becomes considerable. This continual 
loss of blood oft-times renders the 
patient severely anaemic. 

Protnisioa is a much later 
symptom. In the beginning the 
protrusion is slight, occurs only at 
stool, and reduction is spontan- 
eous. In time the protrusion is a 
cause of great discomfort. When 
a patient speaks of “ an attack of 
piles ” he usually means that the 
protruded membrane becomes nip- 
ped by the external sphincter, ren- 
dering the return of the protrud- 
ing mucous membrane difficult. 

Pain is usually absent- There 
is often a feeling of fullness in the 
rectum, especially after defaecation 
— a feeling as though the rectum 
had not been emptied completely. 

Pruritus. — ^A mild itching of the perianal skin is a usual 
accompaniment of internal haemorrhoids, and is no doubt 
due to an excessive moistme consequent upon the flow of 
secretion from the oedematous engorged mucous membrane. 

Physical Signs. — In early oases of internal haemorrhoids 
there is nothing to be made out upon digital examination. 
Nevertheless, this examination shoxild never be omitted. 
If the buttocks are held apart, and the anus inspected while 
the patient bears down a little, gentle manipulation of the 
anal verge brings internal haemorrhoids into view. In cases 
where this method fails, examination with a proctoscope 
will confirm or disprove the presence of internal piles. 

^ Another pons asinorum of a rectal examination is the mistaking of a 
normal cervix uteri for a rectal neoplasm. 



Fig-. 3 64- — Carcinoma of 
the rectum associated, with 
haemorrhoids- A diagnostic 
pons asinorum^- 


398 A SHORT PRACTICE OF SURGERY 

The complications of haemorrhoids are numerous, and 
important ; indeed, many, if not most, of the symptoms are 
strictly due to complications. 

Complications of Internal Haemorrhoids 

1. Excessive haemorrhage. Usually venous ; occasion- 
ally arterial. 

^Acute = strangulation. 

\Chronic = intero-extemal haemorrhoids, 

3. Thrombosis. 

4. Inflammation. 

5. Pruritus. 

Some of these need detailed consideration. 



Prolapsed, Strangulated Hsemor- 
rhoids. — ^The patient has a mass 
of prolapsed internal haemorrhoids, 
blue, and often bleeding. He 
states that for a long time the 
piles have come down after d.e- 
faecation, but on the last occasion 
he was unable to get them back 
(fig. 365). 

Treatment. — hot bath is or- 
dered, after which the patient goes 
to bed. The foot of the bed is 


Fig. 365* — Strangulated internal raised on blocks, and he is given an 
hsemoirhoida. injection of morphia. A quantity 

of gauze soaked in normal saline 
is applied to the anus, covered with jaconet, and kept in position 
by a four-tailed bandage. The dressing is changed every four hours. 
Under this treatment the mass gets gradually smaller. The bowels 
are opened by an enema on the fourth day. By the end of the week 
the piles are barely visible. After suitable preparation, removal of 
the haemorrhoids is then undertaken. In early cases of strangulation, 
that is, Within the first twelve hours, it is sometimes advisable to 
anaesthetise the patient, stretch the ^gphincter, and return the 
haemorrhoids. Never is it justifiable to remove haemorrhoids in the 
acute stage, for pylephlebitis is a well-known aftermath of the 
precipitate removal of strangulated piles, which are always more 
or less inflamed. A large experience of the former method has 
proved entirely satisfactory, and saves the patient having two 
anaesthetics. 


Thrombosis gives rise to no particular train of symptoms, but it is 
liable to follow strangulation. Old-standing thrombosed haemor- 
rhoids are confused occasionally with carcinoma of the rectum. 
They produce a hardened elevation upon the rectal wall, which in 
some respects simulates a new growth. 

Inflam m ation and prolapse usually go hand in hand, the former 
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tbllowing the latter. The inflammation can ctilminate in suppura- 
tion, when pylephlebitis is a possible and grave complication. 


Treatment of Internal Haemor- 
rhoids 

Treatment by Injection. — Fully 
85 per cent, of cases of internal 
h.8emorrh.oids can be treated 
satisfactorily by injection. The 
great advantage of this treat- 
ment is that it is entirely ambu- 
latory, and there is no need for 
the patient to leave his work. 

The injection of haemorrhoids 
has superseded operation as a 
routine method, although 
operation is still indicated in a I’m- 366. — Showing injee- 
minority of cases. internal haemorrhoids. 

Technique. — The patient should have an empty rectum, 
but no special preparation is necessary. A speculum is intro- 
duced, and the piles are displayed. Into the base of each 
haemorrhoid 5 minims of a 20 per cent, solution of phenol in 
extract hamamelis is injected (fig. 366) by means of a hypo- 
dermic, or preferably a special, syringe (fig. 367). In using this 
solution not more than 1 5 minims are used at any one sitting. 




Fia* 367. — ^Miunmery’s syringe 
for injecting hsemorrhoids. 


so that on an average three principal haemorrhoids are 
injected at each treatment. Soon after the injection the 
pile swells, and there is a little bleeding from the point of 
puncture, which soon ceases. The injection is quite painless, 
and there is no special after-treatment. The only danger is 
the possibility of prolapse of the swollen pile. Piles should 
never be injected when they are outside the external sphinc- 
ter, but temporarily prolapsed piles can be replaced and 
then injected. AlS a routine we strap the buttocks together 
with broad adhesive plaster after the injection, and tell the 




Fig. 368. — Clamp and 
sutuire. 
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patient to keep the strapping on until the next action of the 
bowels. Four, five, and six injections at weekly intervals 
are req^uhed in the average case. There is a host of 
formulae for sclerosing solutions, and there is a tendency at 
present to use a larger q[uantity of a weaker solution of 
carbolic acid. We have employed the method detailed in 
an extensive series of cases, and found it entirely satis- 
factory. 

Treatment by Operation. — ^It should be noted that external 
piles are entii'ely unsuitable for treatment by injection. If 

such treatment is attempted the pain 
is excruciating, whereas the injection 
of internal haemorrhoids is an entirely 
painless process. Chronically pro- 
lapsed piles (intero-extemal haemor- 
rhoids) are better treated by opera- 
tion. We also generally recommend 
operation in cases of internal haemor- 
rhoids which have strangulated. When an operation is 
necessary because of externaWbaemorrhoids it is convenient 
to remove internal haemorrhoids as well. This applies also 
to cases of internal haemorrhoids complicated by fissme or 
fistula. Of the many varieties of operations for internal 
haemorrhoids, clamp and suture is rightly the most popular. 
The clamp is applied in the long axis of the gut, the portion 
of the haemorrhoid distal to the clamp is cut off, and the 
gut edges sutured in the manner shown in fig. 368. When 
all the piles have been removed a morphia suppository is 
inserted into the rectum, and a tube round which has been 
wound a length of gauze soaked in liquid paraffin is inserted 
into the anal canal. This allows the passage of flatus, and 
should any bleeding occtu: the haemorrhage would be noticed 
in the dressing instead of possibly being concealed in the 
rectum and colon. 

The operation can be carried out very efficiently imder 
low spinal anaesthesia, using a comparatively small dose of 
anaesthesia : *5 c.c. of stovaine in saline is injected into the 
theca between the fourth and fifth lumbar vertebras. The 
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patient then sits np for a minute to allow the solution to 
diffuse, after which there is perfect anajsthesia of the anus 
and perineum. 

Other Operative Methods 

Simple Idgatore. — The base of the pile is constricted by a ligature. 
The process of waiting for the necrotic pile to drop off is painful and 
olfactorily unpleasant. 

Clamp and Cautery. — A. special clamp is applied, and the pile is 
cut off with a cautery. This is still a popular method with a few 
surgeons. 

Whitehead’s operation is excision of the pile-bearing area. It is 
not often performed to-day. Simple stricture of the rectum is prone 
to follow an inaccurately performed operation of this type. 

Stbictxjre oe the Rectum 

Causes. — l. Congenital . — ^An incomplete septum at the 
point of union of the hind gut with the proctodseum. 

2. Inflammatory . — ^As a sei3[uel of proctitis or following 
pelvic cellulitis. 

3. 8'pasmodic. 

4z. Post-operative . — ^Practically confined to improperly 
performed Whitehead’s operation for haemorrhoids. 

5. Neoplastic (see p. 405). 

Simple Sthicture oe the Rectum 

Whilst causes 1 and 4 are included under this heading, for 
practical purposes, when simple stricture of the rectum is 
spoken of, an inflammatory stricture is implied. 

Clinical Features. — The condition is nearly always seen in 
married women between 30 and 40, and it seems probable 

that it is a sequel of gonococcal 
proctitis. The stricture (fig. 369) 
is usually 2 or 3 in. iffom the 
anal verge, and it gpzjes xis^to 
symptoms of partial^^bstnrd- 
tion, viz. constipation alternat- 
ing with spurious diarrhoea. 
Occasionally “ pipe-stem,” or 
much-narrowed fseces, are com- 
plained of. On examination, 
the rectum below the stricture is sometimes ballooned. 
The examining finger abuts against a transverse septum, in 
26 



Fio. 369. — Simple stricture of 
tlie rectum. 
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the middle of which there is a hole. The sensation imparted 
has been likened to feeling a hole in a turnip. In extreme 
cases chronic intestinal obstruction with abdominal disten- 
tion is apparent. 

Treatment is usually difficult. 

1. Dilatation of the stricture with rectal bougies is often 
satisfactory in comparatively early cases, providing the 
patient attends regularly for treatment. 

2. Linear proctotomy is comparable to internal urethro- 
tomy in the case of stricture of the urethra. Careful pre- 
operative treatment by rectal wash-outs is necessary, and 
the treatment is only to be recommended when the stricture 
is comparatively low down. An incision is made through the 
stricture directly backwards, 'until the bone (lower part of 
sacrum and coccyx) is reached. As in the case of urethral 
stricture, a continuance of treatment by bougies is essential. 

3. Excision of the Stricture. 

4. A permanent colostomy is probably the best treatment 
in intractable simple stricture, especially in patients who 
cannot, or will not, attend for regular dilatation. 


Neoplasms oe the Rbotttm 
Adenoma = Polypus 

f 

Benign^ — PapiUoma^MSMple } = 



GBilharzia 

IFibroma ^ 
Lipoma 
'Rare Tumours Angioma 
">^Myoma 


Malignant^ 


^ /Columnar-celled 

r Caroinomac^ 

^Squamous-celled (fromtlie anus) 

/Round-celled 
-Sarcoma^- Spindle-celled 

XLymplio-sarcoma 


^Melanoma (of the anus) 

* fibroma is usually a thrombosed internal pile and not a neoplaam. 
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Polypus 

Polypus is the commonest benign tumour of the rectum. 
It arises in the epithelium of the glands of the mucosa, 
generally in the lower part of the rectum. 

Clinical Features. — ^The condition occurs most often In 



Fia. 370. — Rectal polyp seen through 
a sigmoidoscope. 


children, and gives rise to 
repeated rectal haemorr- 
hage. When it first de- 
velops it is sessile, but 
because of constant trac- 
tion on defsecation, it soon 
becomes pedunculated 
(fig. 370). A polyp some- 
times is the cause of a 
local intussusception of 
the mucosa. 

Treatment. — Excision 
of the tumour, together 
with a small portion of 
normal mucosa at its base. 

In adults the tumour should be examined histologically for 
evidence of malignancy. 

Papilloma op the Rectum {syn. Villous Tumour) 

Papilloma of the rectum is comparatively rare. Patho- 
logically it simulates the characteristics of its counterpart in 
the bladder (p. 498). The papilloma may be single or 
multiple, and sessile or pedunculated. 

Clinical Features. — ^Villous tumour is confined to adult 
life, and is very liable to become malignant. The leading 
symptoms are haemorrhage, and a glairy white discharge, 
which is almost characteristic. 

Treatment. — ^If single, treatment may be undertaken as for 
a polyp. In the multiple cases the onset of malignancy is so 
certain that it is usually advisable to excise the rectum as for 
a carcinoma. 

CARomoMA op the Rectum; 

The rectum is a common situation for carcinoma to 
develop. Unfortunately, many cases are diagnosed late. 
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often for the want of a digital examination of the rectum 
by the clinician who first sees the case. 

Pathology. — In general the pathology of carcinoma of the 
rectum is comparable to that of carcinoma of the colon, 
which has been discussed already (p. 325). In order to 
avoid repetition, we will emphasise salient points peculiar 
to the neoplasm in this situation : 

SlTtrATIOIT OB' THE GROWTH 

In the recto-sigmoid . . .63 per cent. 

In the ampulla . . . .30 per cent. 

In the anal canal ... .7 per cent. 

(Sir Hugh Rigby.) 

By these figures it is evident that many of these growths in 
their early stages cannot be reached by the examining 
finger, and sigmoidoscopy is essential. 

Broadly speaking, carcinoma of the rectum does not 
metastasise early. The eventual local lymphatic spread is 

depicted in fiig. 371. In late 
carcinoma of the anal canal the 
inguinal glands are often in- 
volved. 

Spread by the blood-stream 
occurs in advanced cases ; in 
a considerable series of necrop- 
sies at the Bernhard Baron 
Institute of Pathology on 
patients wlio had died from 
rectal carcinoma 60 per cent, 
had metastases in the liver. 

Certain growths are rela- 
tively benign, while others are 
very malignant. This depends 
to some extent upon histo- 
logical characteristics, and is 
reflected in the following 
investigation in a series of patients who survived a radical 
extirpation of the rectum : 



Fia, 371. — The lymphatic 
spread in carcinoma of rectum. 
It occurs downwards through 
the ischio -rectal fossse laterally 
between the levatores and the 
pelvic fascia and upwards in the 
pelvic mesocolon. (W.hl. Miles.) 
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Papilliferous . . . Recurrence rate 0 per cent. 

Adenoid .... Recurrence rate 14 per cent. 
Colloid .... Recurrence rate 87-5 per cent. 

(W. E. Miles.) 

Clinical Features. — ^Although carcinoma of tlie rectum 
occurs most often between the ages of 40 and 60, it is not 
uncommon at a much earlier age. Other things being 
equal, the younger the patient the more hopeless the 
prognosis. 

Growths high m the rectum give rise to symptoms of 
stricture. 

Growths low in the rectum give rise to symptoms of 
irritation. 

No early symptoms exist, except some changes of bowel 
habit and bleeding. Increasing constipation and diarrhoea 
are both late symptoms ; by the time they appear the 
growth is too often inoperable. The best attitude to adopt 
is to suspect every patient — especially those over 40 — ^who 
complains of recent constipation or bleeding, and to make 
a thorough examination digitally and proctoscopioally. 
Above all, it is necessary to avoid .jumping to a conclusion 
that because a patient has rectal haemorrhage he is sufifering 
from piles. When a growth has been found it is valuable 
to remove the fragment for biopsy. The histological exami- 
nation not only irrefutably confirms the diagnosis, but allows 
the growth to be classed from the viewpoint of prognosis 
(see pathology). 

Treatment. — ^The first question to decide is whether the 
growth is operable. Radical removal of the rectum is out 
of the question when : 

The growth is fixed. 

There are distant metastases, notably in the liver. 

In some instances these points can only be determined by 
laparotomy. 

Palliative Treatment . — ^Left inguinal colostomy, performed 
before obstructive symptoms develop, makes the patient’s 
life tolerable, and in many instances causes temporary 
recession in the activity of the growth. If colostomy is 
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withheld there is a prospect of perhaps eight or nine months 
of life — ^but often a life of misery. 

Radixmi bas not proved of much, value in the treatment of carci- 
noma of the rectum. Occasionally cures have been reported. In 
inoperable cases, after a preliminary colostomy, radium treatment 
is worth while. 

Radical Treatment. — Two metliods of removing the 
rectum hold the field at the present time : (1) the perineal 
operation ; (2) the ahdomino-perineal operation. The 

latter is more radical, because a widespread lymphatic area 
(fig. 371 ) is removed, but the former carries a lower mortality, 
and when performed in suitable cases has proved curative. 

THE PERINEAr. OPERATION 

Rirst Stage. — left inguinal colostomy is performed fairly high up. 
At the same time the abdomen is explored for secondary deposits. 
The colostomy is opened two days later. Providing the abdominal 
exploration showed that the growth was operable, the second stage of 
the operation is undertaken two weeks later. 

Second Stage. — ^The patient is placed in the left lateral position, 

and in the male a bougie is tied into 
the urethra. The anus is closed 
by a purse-string suture of stout 
silk. The incision is shown in fig. 
372 . The incision is deepened and 
carried through the ischio-rectal 
fat. The coccyx is disarticulated 
and the levatores ani cut through 
with scissors. The rectum having 
been separated from the prostate 
or vagina, the peritoneum is 
opened (fig. 372 ). The mesorectum 
is caught in forceps, divided, and 
ligated. The sigmoid is drawn 
down somewhat, and is divided 
between clamps with a cautery. 
The lower end of the sigmoid is 
. , . . ^ closed and invaginated. The peri- 
ls lo. 372 , Perineal excision of toneum is brought together below. 

rectum. (Inset, the incision.) The skin edges of the large wound 

^ ^ , are approximated, the considerable 

being dramed by a tube brought out through the posterior 
end of the wound, the better to avoid pressure upon the urethra. 

THE ABDOMHSrO-PERINEAH OPERATION 

I.- of the Operation. — ^The patient is placed in 
nigh Trendelenburg’s position, and the abdomen is opened through 
a large lower left paramedian incision. Providing there are no 
metestas^ on the peritoneiim or in liver, and the growth is 
mobile, the operator proceeds as follows. The small intestine is 
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packed away into the upper abdomen, and attention is directed to the 
pelvic mesocolon* If necessary, the peritoneum is divided on its 
outer side, thus to enable the pelvic colon to be drawn out of the 
wound and the taut mesocolon examined without hindrance. The 
upper portion of the root of the pelvic mesocolon is ligated by passing 
an aneurism needle around the sigmoid artery immediately below 
its first colic branch, care being taken to avoid the ureter (fig. 373). 
A second ligature similar to the above is placed J in. nearer the gut 
to occlude^ the corresponding venous channels bringing blood in the 
opposite direction, so that when the mesentery is divided between these 
ligatures the field is bloodless. 

The remainder of the pelvic 
mesocolon is divided between 
ligatures, keeping fairly close suphaem^rhoidal 
to its root. The peritoneum 
on either side of the pelvic 
colon and rectum is incised, 
after which the fatty con- 
nective tissue and lymphatics 
in the hollow of the sacrum 
can be stripped by thrusting 
the fingers into this space as 
far as the sacro -coccygeal 
articulation. Here a resistant 
band of connective tissue on Fio. 373. 

either side must be divided 

with scissors. From this point the peritoneum is divided forwards on 
either side, carefully avoiding the ureters. The entire attachments 
of the rectim are next freed. Attention is now directed to the pelvic 
colon. It is drawn out of the wound and a hand’s breadth from the 
termination of the descending colon a crushing clamp is applied and 
the bowel is divided between ligatures, the end being protected by 
tying rubber tissue firmly over them. The proximal ends are laid aside 
for subsequent use in establishing colostomy. The distal end is 
pushed down into the hollow of the sacrum. Peritoneal haps are 
now fashioned and approximated so as to make a pelvic diaphragm 
above the now isolated bowel, which occupies the cavity of the pelvis. 
The abdominal portion of the operation is now complete save for 
establishing the colostomy, which is brought out through a small 
special incision in the left iliac fossa. The abdomen is closed. 

The Perineal Stage of the Operation . — ^The left lateral position is 
adopted, the table being horizontal. The operation is conducted in 
a similar manner to that of perineal excision of the rectum, but 
because of the elaborate dissection from above, the isolated distal 
segment of bowel almost falls out after a few touches of the scalpel. 
The edges of the perineal wound are then approximated with 
drainage, or the cavity is packed, the wound being left widely open. 
The area removed in the abdomino-perineal operation is indicated by 
a dotted line in fig. 371. 

THE PEE.INEO-ABnOMINA.I4 OPERATION 

This method of excision of the rectum is growing in popularity. 
As its name implies, the perineal stage of the operation is done first. 




CHAPTER XXII 

HERNIA AND THE ABDOMINAL WALL. 


There are only three forms of hernia encountered frequently. 
They are inguinal, femoral, and umbilical. The most fre- 
quent of all is inguinal, which occurs in 73 per cent, of cases ; 
then comes femoral, in about 10 per cent, of oases ; and lastly^ 
umbilical, which occurs in about 8-5 per cent, of cases. This 
leaves only about 1 per cent- for the rarer forms. In this 
reckoning incisional hernia has not been included. At 
least twenty out of every thousand male inhabitants of 
Great Britain have hernia (Sir Arthur Keith). 



Eia. 374- 

i?ed:. Common liernise. Inguinal, femoral, umbilical, and. para- 
umbilical. 

jBUtcJc. Rare bernise. Epigastric, lateral, obturator, lumbar, and 
sciatic. 


2Biiology. — For centuries it has been known that there are two 
factor concerned in the production of a hernia : (1) a weakness of 
tlM abdominal waU at certain points (fig. 3r4), and (2) some force 
^ riri?^ "^nds to expcl the abdominal contents from the coelom. 

Theory. — ^Hamilton Russell and others claim that 
practically hemi«, especially femoral and indirect inguinal, are 

herniation of the abdominal contents occurs 
into a preformed sac. v-v-ux. 
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Hereditary. — Statistics show that about 25 per cent, of patients 
give a history of hernia in their parents or grandparents. 

Increased intra-abdoxninal pressure naturally tends to force the 
abdominal contents through any congenital or acquired orifice 
communicating with the peritoneal cavity. The common causes of 
increased intra-abdominal pressure are : 

(a) Dysuria. 

(5) Difficulty in defsecation. 

(c) Chronic cough. 

(d) The presence of an intra-abdomi- 
nal tumour, e.g. pregnancy. 

(e) Severe muscular effort. 

Accidental muscular strain as a cause 

of hernia is a question which is con- 
stantly being disputed in the Law 
Courts. Where there has been a proved 
undue muscular strain incurred during 
and because of tbe plaintiff’s work, 
and the clinical features and/or oper- 
ative findings are compatible with 
the recent origin of the hernia, com- 
pensation is usually allowed. 

Pathological Aoatomy. — As a 

rule a hernia consists of three 
parts — ^the sac, the contents of 
the sac, and the coverings of the 
sac. 

The Sac (fig. 375) consists of a 
diverticulum of peritoneum which 
is divided into a neck, where it 
passes through the abdominal wall, 
and an expanded extremity known, 
as the body, or fundus. In recent 
hernise the sac is thin-walled. In 
old-standing cases, especially after many years of pressure 
from a truss, the walls are often very thick or even of 
cartilaginous consistency. 

Contents. — It has been said that every abdominal visous 
except the liver has been found at times among the contents 
of hernial sacs. The commonest are : 

1. Intestine = enterocele. 

2. Omentum = omentocele (syn. epiplooele). 

3. A portion of the circumference of the intestine = 
Richter’s hernia. 



Fio. 375. — The sac of a 
very large inguinal hernia 
removed at operation. The 
sac, which was completely 
removed by dissection, has 
been partially filled with 
water to enable the photo- 
graph to be taken. 
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4. A Meckel’s diverticulum = Littre’s hernia. 

5. A diverticulum of the bladder. 

6. Ovary, Fallopian tube, or testis. 

7. Fluid. 

8. Loose bodies, such as detached appendices epiploicse, 
which have undergone secondary changes. 

Covering are derived from the various layers of the 
abdominal wall through which the hernia passes. They 
soon become atrophied from stretching, and are indis- 
tinguishable one from another. 

Clinical Features of Hernia. — ^From a clinical standpoint 
it is most convenient to classify hernia in general into the 
following varieties : 

1. Reducible. 

2. Irreducible. 

3. Inflamed. 

4. Obstructed {syn. incarcerated). 

o. Strangulated. 

Reducible Hernia 

The hernia either reduces itself when the patient lies down, 
or can be reduced by the patient or by the surgeon. 

The physical signs of reduction vary somewhat with the nature 
of the contents of the sac. 

Gut gurgles on reduction. The first portion is more difficult to 
reduce than the last. 

Omentom is doughy, and the last portion is more difficult to reduce 
than the first. 

Sladder. — ^There is liable to be frequency of micturition, and the 
hernia may decrease in size after the bladder has been emptied. 

Treatment oe Hernia in General and Reducible 
Hernia in Particular 

Palliative treatment is applicable principally to reducible 
hemise when there is some contraindication to operation. 
In selected cases a truss is ef&cient. It must be worn con- 
tinuously during waking hours, kept clean and in proper 
repair, and renewed as soon as it shows signs of irreparable 
wear. A good truss controls the her ni a when the patient 
stands with his legs wide apart, stoops, and coughs 
violently. 
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“ Does a truss ever cure ? ” is the constant query of the laity. 
Contrary to the advertisement assertions in the daily press, a truss or 
other appliance never ctures, except occasionally in a yoimg infant. 
Even in these cases it appears that only too often the cure is only 
apparent, for the hernia reappears in later life. 

Operative treatment of all varieties of liernise is exceedingly 
effective, providing the operation is well chosen and care- 
fully performed. There are many varieties of operative 

technique, but only 
three principles in- 
volved : 

H erniotomy . — ^Re- 
moval of the sac or 
obliteration of its lumen 
by injection. 

H erniorrhapJiy . — ^Re- 
moval of the sac, plus 
repair of the structures 
about the hernial orifice 
with heterogenous 
materials.^ 

H e r nio plasty . — ^Re- 
moval of the sac, plus 
repair of the structures 
about the hernial orifice with living autogenous suture 
material (fascial graft). 

Each of these methods has still a place in the treatment of 
individual cases. The modem tendency is to employ living 
sutures more and more in large and recurrent (fig. 376) 
hernias and in patients who perform heavy manual work. 

lRB.EDTTOIBILITy 

A hernia is said to be irreducible when its contents cannot 
be returned to the abdomen, and there are no other symp- 
toms present. Such a condition is usually brought about 
by adhesions between the contents and the sac wall or from 

1 The materials which, have been izsed for herniorrhaphy are numeroiis. 
Many of them have been almost entirely abandoned. These include linen 
thread, silk, silver wire (including the silver filigree) . Materials still 
largely used are chromic catgut and kangaroo tendon. 



Fia. 376. — Recurrent ingumal hernia. 
A strong indication for repair with fascial 
sutures. 
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an overcrowding of the sac. Irreducibility .without any 
other symptoms is almost a perquisite of an omentocele. 

Obstructed, or Incarcerated Hernia 

So often is incarceration a dangerous diagnosis that we pass this 
by, referring the reader to the remarks on p. 431. 


Strangulated Hernia 

A hernia becomes strangulated when the blood-supply of 
its contents is seriously impaired, render- 
ing gangrene imminent (fig. 377). 

Strangulated Omentocele. — ^The clinical 
features are similar to those of an irre- 
ducible hernia, but the swelling is more 
tense, pain is sometimes a prominent fea- 
ture, and the impulse on coughing is 
entirely absent. Unreheved, a bacterial 
invasion of the dying contents of the 
sac will almost certainly occur, and 
lead to inflammation and local abscess 
formation. 

Treatment is immediate operation and 
relief of the strangulation. 

Strangulated Enterocele 

Clinical Features. — General are those 
of acute intestinal obstruction, except in 

the case of a Richter’s hernia, where they are usually 
entirely lacking. 

Local are those of tenseness and tenderness of a hernia, 
and there is no impulse on coughing. 



Eig 377. 

Strangulated 
ingumal li e r n i a . 
(K.C.S.) 


The Treatment of Irreducible Hernia in General 
AND Strangulated Hernije in Particular 

Taxis. — ^Herniae irreducible by ordinary means occasionally yield 
to taxis by the sm-geon. This method is fraught with many 
dangers, partictdarly in cases of strangulation. Its application is 
limited to the case of inguinal hernia, and then only in the very 
early stages of strangulation and if previously reducible (p. 417'). 

Daxtgexs of Taxis in Gases of Strangulation. 

1. Rupture of the gut. 
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2. Reduction-en-masse (fig. 3T8). 

8. Reduction into the abdomen of infected fluid. 

4. Reduction into another sac = reduction- 
en-bissac. 

The Relief of Strakgxtlatiok 
Immediate operation should be tmder- 
taken. Through a suitable incision the 
sac is opened and the constricting agent 
(usually the neck of the sac) is divided. 

Strai^ulated Omentocele. — The affected 
portion of omentum is removed after se- 
curely ligating its pedicle. 

Strangulated Enterocele. — The strangu- 
lation is relieved as in the foregoing. The 
gut is wrapped in a pad moistened with hot saline, and then 
inspected. Surgical judgment now comes into play as to 
the best course to adopt, depending on whether it is con- 
sidered that the gut is viable, irreparably damaged by the 
strangulation, or frankly gangrenous. In deciding this 
momentous question it is often advisable to wait three or 
four minutes, applying and reappl 3 dng hot saline to the 
affected coil in an endeavour to restore the circulation. 
According to judgment, the following procedures may be 
adopted in individual cases : 

1. An omental “ overcoat ” is wrapped round the affected 
coil, which is then returned to the abdomen. 

2. The doubtful portion is invaginated. 

3. Lateral anastomosis is performed above the site of the 
constriction and the doubtful gut is left protruding from the 
woxmd, wrapped in sahne-soaked gauze, until the patient’s 
condition improves, when it is returned or, if need be, 
resected, 

4. The gangrenous portion is resected, and the con- 
tinuity of the gut restored by end-to-end or lateral anasto- 
mosis. 

5. In the case of strangulated large intestine only the following 
measxxres apply ; 

(a) If there is doubt as to the viability, an appendix epiploica is 
cut off. Other things being equal, if the cut edge bleeds the gut is 
viable (Hedei). 
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{b) In certain situations a doubtful portion of large intestine can 
be brought on to the surface, as in Paul’s operation (p. 329). 

(e) Gangrenous gut is resected, the distal end is closed, and the 
proximal end used as a temporary colostomy. It is never safe to 
resect and anastomose immediately large intestine. 

Inguinal Hernia 

Surgical Anatomy 

The external abdominal ring lies in. above and external to the 
spine of the pubis. The internal abdominal ring is situated J in. 
above mid-Poupart point. Retween these lies the 
inguinal canal. The anatomy of the region is much 
simplified by visualising the versatility of the in- 
ternal oblique in relationship to the cord. 

Referring to fig. 379, it will be seen that the 
Poupart fibres of the internal oblique are external 
(A) ; they then arch over the cord (R), and finally, 
in the form of the conjoined tendon, they lie behind 
the cord (C). Applying this knowledge, it is easy to 
remember the boundaries of the inguinal canal, viz : 

In Front. — External oblique ; Poupart fibres of internal oblique. 

Behind. — ^Internal oblique (here conjoined tendon) ; deep epi- 
gastric artery ; fascia transversalis. 

Above . — Internal oblique. 

Below. — Poupart’s ligament. 

See also Hesselbach’s triangle (p. 418). 

Indirect {syn. Oblique : CoNaENiTAL) Inguinal 

Hernia 

etiology. — There is every reason to believe that all 
indirect inguinal hernise, at whatever age they first appear, 
are due to a preformed sac, to wit — the unobliterated 
funicular process. 

In the first decade of life in the male inguinal hernia is common 

on the right side. This is no doubt 
associated with the later descent of the 
right testis (p. 539). After the second 
decade left inguinal herniae are as fre- 
quent as right. The hernia is bilateral, 
or ultimately becomes so, in nearly 30 
per cent, of cases, a fact which again 
supports the saccidar theory. 

Injury to the ilio-hypogastxic or ilio- 
inguinal nerves during the gridiron 
operation for appendicitis appears to be 
definitely associated with the develop- 
ment of a right inguinal hernia (p. 660). 

Clinical Features. — ^All sizes of 
Fio. 380. — Bight inguinal hernial sacs are enootmtered (fig. 

hernia. 380). On the one hand there is 
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the huhonocele, in wMch the fxmdus of the sac does not 
extend lower than the external abdominal ring. On the 
other there are enormous scrotal hernise extending nearly 


to the knee. The diag- 
nosis of a scrotal hernia 
presents no difficulty ; 
the protrusion is ob- 
viously issuing from 
the inguinal canal. It 
is the bubonocele which 
is more difficult to 
diagnose. The most 
valuable method of 
examination is inspec- 
tion of the inguinal 
region while the patient 
coughs. 



Fio. 381. — ^Lipoma of the cord. Operative 
findings. 


Differential Diagnosis. — ^An inguinal hernia must be distinguished 
from : 

(а) A. femoral hernia fp. 420). 

(б) A maldescended testis occupying the inguinal canal (p. 540). 
An inguinal hernia is often associated with this condition. 

(c) A hydrocele (p. 533). 

(d) An encysted hydrocele of the cord (p. 534). 

(e) A lipoma of the cord. This is often an extremely difficult, but 
unimportant, diagnosis. It is usually not settled until the parts are 
displayed by operation (fig. 381). 

In the female. — A hydrocele of the canal of Nuck (p. 535) is the 
commonest differential diagnostic problem. 


Treatment 

Palliative Treatment. — truss is ordered. 

JParticulars required in ordering a Truss. — ^It is necessary to state 
the side and give some idea of the size of the 
protrusion ; to indicate whether the opening 
through which the hernia escapes is large or 
small, and take the following measurement : 
pass a tape-measure round the girth of the 
body half-way between the iliac crest and the 
great trochanter (fig. 382). In difficult cases 
it is sometimes necessary to take a plaster 
cast of the pelvis for the guidance of the 
instrument maker. 



Fia. 382. 
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Operative Treatment 

1. Etemiotomy. — Complete excision of the sac (fig. 383) is 
satisfactory in the case of young children. 

2. Herniorrhaphy. — Countless operative procedures have 
been employed, but they are nearly all modifications of 
two principles- In each the inguinal canal is opened by 
incising the external oblique and the sac is excised. 

Halatead's Princi'ple . — The conjoined tendon is sutured to 



Flo. 383. — Hermotomy Fia. 384. — ^Herniorrhapliy by the 

(after P. Turner). methodof Jonathan Hutchinson. 


Poupart’s ligament over the cord. J. Hutchinson’s modi- 
fication of the Halstead principle is shown in fig. 384. 

JBassini’ s Principle . — ^The conjoined tendon is sutured to 
Poupart’s ligament under the cord. 

3. Hemioplasty. — Living sutures of fascia are used to 
repair the inguinal canal. *A strip is usually taken from the 
fascia lata, and using a needle having an especially large eye 
(GaUie’s needle), the fascia is darned (fig. 385) into the 
weakened walls of the inguinal canal, using one of the 
principles of herniorrhaphy. When the external oblique 
muscle is in good condition (a rare event in large hemise, 
which require especially repair by fascial sutures) a strip of 
the external oblique can be used (fig. 386). 
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Strangulated Inguinal Hernia (eig. 385) 

Tlie general pilnoiples governing strangulated Lernia Lave 
been considered already (p. 412). It is only necessary to 
amplify the description in relation to inguinal hemise in 
particular. 



Fia. 385. — Hernioplasty. 
Strip of fascia lata being 
used to darn the walls of the 
inguinal canal. 



Fig-. 387, — Applying taxis m the 
case of inguinal hernia. ^Note that 
the thigh is dexed and internally 
rotated. 



Fig 3 80. — Hernioplasty. Cut- 
ting a strip of fascia from the 
external oblique in the neighbour- 
hood of the inguinal canal (after 
Adair) 



Fig. 388. — The 
“ Judgment of Solo- 
mon. ” method of ap- 
plying taxis in a 
strangulated inguinal 
hernia in infancy. 


Tacczs. — ^It is justifiable to apply taxis in early cases. The thigh 
must be flexed and internally rotated (fig. 387), which relaxes the 
27 
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pillars of the external abdominal ring. With the limb in this position 
gentle, even pressure is exerted with the finger and thumb upon the 
fundus of the sac. If success does not attend the first attempt, the 
method should be abandoned in favour of operation. 

In an infant taxis is often successful. The metliod of 
applying it in tins instance is by adopting the “ Judgment 
of Solomon ” position (fig. 388). 

Postural Treatment. — While arrangements are being made 
for the operation it is a good practice to raise the feet of 
the bed and administer a full dose of morphia. In a few 
instances the hernia reduces itself, rendering immediate 
operation unnecessary. We are inclined to think that less 
harm would be done if postural treatment was a recognised 
substitute for taxis in cases of strangulation, with the sole 
exception of recent strangulation in an infant. 

Operative Treatment. — The sac is opened, and in most 
cases the point of strangulation will be fotmd at the internal 
abdominal ring. The constriction is divided in an upward 
and inward direction, to avoid the deep epigastric artery. 
After dealing with the contents of the sac in the appropriate 
manner (p. 413) the operation is concluded by performing 
herniorrhaphy . 

SPECIAL FORMS OF INGUINAL HERNIA 

UiB-BGT IiTGXJiisrAn Heuitia 

Direct inguinal hernia occurs through Hesselbach’s triangle 
(figs. 389 and 393). Probably 5 per cent, of all inguinal 

herniae are direct, and they are 
found particularly in males with 
a weak abdominal wall (fig. 
390). It is suggestive that an 
inguinal hernia belongs to this 
class if the palpating finger 
passes directly backwards 
through the external abdominal 
ring, but the only absolute 
method of diagnosis is to feel 
the pulsating deep epigastric 
artery oii the lateral side of the neck of the sac ; such a 



Fig. 389 . 
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finding can be seldom demonstrated with ceirbainty. Direct 
hernise rarely attain a large size, and they do not descend 
into the scrotum. Eifty-five per cent, are bilateral (Murray). 



Fio. 390. — Malgaigne’s bulgmgs. (Macready.) 

The principles of treatment are comparable in every way to 
those of indirect inguinal hernia, but it is particularly in 
these cases that repair by fascial 
suture, where possible, is indicated. 

SmniNG HBnisnA {syn. Hernib-en- 
Gmssade) 

Sliding hernise are due to a shpping of 
the posterior parietal peritoneum and 
the underlying cellular tissue, and it 
thus comes about that the posterior 
wall of the sac is not formed by the 
peritoneum, but by the caecum on the 
right (fig. 391 ), and a portion of the pelvic colon on the left. 

Sliding hernise are nearly always found in elderly men. 
They are not uncommon, particularly on the right side. 
Kirchner found 16 cases in 600 operations for inguinal 
herniae. These herniae are subject to the same complica- 
tions as other inguinal hemise, and are governed by similar 
principles in treatment. 
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The operative treatment is more difficult. The antero-inter^l 
portion of the sac is excised and closed, after which the large intestine 
is reduced and the inguinal canal repaired so as to form a floor upon 

which the ptosed viscus can rest. 


i|i 

iBi? 


INTERSTITIAL 


INTERPARIILTAI, 





HERNIA (syn. 
hernia) 

The hernial sac, instead of passing out of 
the external abdominal ring, insinuates itself 
between the layers of the abdominal wall 
(fig. 392). The condition is due to a diverti- 
culum from the processus vaginalis passing up 
between the layers of the abdominal wall. 
Associated Abnormalities 

(a) Fifty per cent, have some degree of 
maldescended testis. 

(b) There is often superimposition of the 
abdominal rings, a persistence of the foetal 
condition, 

(c) An absence of the cremaster muscle. 
Clinical Features. — ^Interstitial hernia is a 

difficult condition to diagnose, and usually it is 
only found in cases of strangulation. In non- 
strangulated cases interstitial hernia is some- 
times suspected because of a bulging external 
to and above the external abdominal ring. In 
exceptional cases of interstitial hernia associated 
with an ordinary inguinal hernia, it may be possible to feel the 
peritoneal diverticulum fill up as the scrotal portion of the hernia is 
being reduced. 

Treatment. — Operation should always be undertaken, and the sac 
is removed and the abdominal wall repaired. 


Usually a diverti- 
culum from the sac 
of an inguinal her- 
nia, but in the first 
and the last the en- 
tire vaginal process 
may pass between 
the layers of the 
abdominal wall. 


Femoral Herdsjta 

Surgical Anatomy. — ^The femoral ring (fig. 393), or upper end of 
the femoral canal, is the small gap which transmits lymphatic trunks 



Fia. 393. — The femoral ring and its 
immediate neighbourhood from within. 


and sometimes lodges a lym- 
phatic gland. It is plugged 
with fat — the septum crurale. 
The ring is hoimded in front 
by Poupart’s ligament, on the 
inner side by the concave, knife- 
like edge of Gimhernat’s liga- 
ment, which is also prolonged 
along the ilio-pectineal line as 
Astley Cooper’s ligament. Be- 
hind are found Astley Cooper’s 
ligament, the pubic bone, and 
the fascia over the pectineus, 
while on the outer side there is a 
thin septum separating it from 
the femoral vein. 
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A hernia passing down the femoral canal at first descends 
•vertically, but, on reaching the saphenous opening, joyous, 
as it were, at lea-ving such a nainrow, inelastic tunnel, it 
bulges through and enlarges especially in an upward 
direction. A fxiUy distended femoral hernia assumes the 
shape of a retort (fig. 394), and its b'ulbous extremity is often 
above Poupart’s ligament. Needless to say, by the time the 
contents have pursued so tortuous a path 
(fig. 395) they are irreducible, if not 
strangulated . 

The abnormal obturator artery is the 
enlarged pubic branch of the deep epi- 
gastric ; the dangerous form of abnormal Fio, 394 , 

obturator artery (fig. 396) — a source of 
real anxiety to a former generation of surgeons — does 




FEMORAL 

SAC 


SAPHENOUS 

OPENING'' 


!Fia. 396. — Tiie path, 
taken by a large femoral 
hernia. 


not perturb the operator to-day 
(p. 427). Ajs heretofore, the femoral 
vein on the outer side and above 
all the bladder on the inner side are 
the surgeon’s anatomical watch- 
words when dis- 
secting the neck 
of a femoral 
hernial sac. 


Diverticulum o£ the Bladder in relationship 
to Femoral Hernia. — ^As pointed out above, 
the bladder, particularly a distended bladder. 


is an intimate internal relation of the neck 
of a femoral sac. Sometimes a diverticulum 
of the bladder finds its way down the femoral 
canal, usually in association with a femoral 
hernia. The condition shoxxld be strongly 
suspected when two sacs are found. Hernia 
of the bladder is much more often met with 



in the femoral than in the inguinal region. 


Clinical Features of Femoral Hernia. — 

Only 1 per cent, of femoral hernise 
develop before the 15th year (Berger). 
The prevalence of femoral hernia in- 
creases from 20 to about 46 years of age. 


Fia. 396. — Ab- 
normal obturator 
artery- 

(а) Dangerous 
form. 

(б) Non - danger- 
ous form. 



as 
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and probably, because of 1511.6 wider pelvis, it is twice 
common in females as in males. 




Fra. 397. — Femoral hernia. 
The swelling disappeared when 
the patient lay down. 


In men the proportion of inguinal to femoral hernia is at least 12 
to 1. In women the two are of nearly equal frequency, inguinal 

hernia preponderating slightly. Al- 
though inguinal hernia is more than, 
six times more common than femoral, 
the number of cases of strangulated 
femoral are nearly equal to those of 
strangulated inguinal hernia. 

A femoral hernia forms slowly 
and painlessly. Particularly in 
obese females, it passes un- 
noticed for years, until one day 
it strangulates. Three chief 
types are met with. In the 
first there is a rounded swelling 
lying below the inner end of Poupart’s hgament (fig. 397). 
In the second the hernia, after it has passed the confines of 
the femoral canal, tends to descend the thigh (fig. 398). In 
the third there is the 
reverse of this, for the 
fundus motmts upwards 
in front of Poupart’s 
ligament. 

Differential Diaignosis 
A reducible femoral 
hernia has to be dis- 
tinguished : 

(a) From an In- 
guinal Hernia. 

1. The swelling as 

seen when the patient 
stands is more lateraUy 398.-Large irreducible femoral bemia. 

plawsed than that of an inguinal hernia. In typical cases 
the swelling is manifestly below Poupart’s ligament. 

2. The neck of an inguinal hernia lies above and internal 
to the spine of the pubis, that of a femoral hernia below and 
external. If the spine of the pubis cannot be easily detected 
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the tendon of the adductor longus should he followed up- 
wards. 


3. If the tip of the little finger is insinuated into the 
external abdominal ring and the inguinal canal is found to 
he empty, then obviously the swelling cannot be an inguinal 
hernia. 

(6) From a Sa-phena Varix (fig. 399). 

— ^An enlarged saphenous vein without 
obvious varicose veins in the neighbour- 
hood is very liable to be mistaken for a 
reducible femoral hernia. 

Both swellings appear when the 
patient stands and disappear when she 
lies down. In both there is an impulse 
on coughing. A saphena varix will, 
however, give one or more of the 
following signs, which are all absent in femoral hernise : 



Fig- 399. — Saphena 
varix- 



1- Venous Hum. — ^A. stethoscope is 
applied over the swelling and the char- 
acteristic saphenous hum is heard. 

2. Cruveilhier* s Sign. — When the 
patient coughs there is a thrill imparted 
to the palpating fingers as if a jet of 
water is entering and filling the 
pouch. 

3. Kelhfs Test . — ^This only applies 
when varicose veins are manifest. The 
veins below the knee are compressed 
with the left hand applied to the calf. 
With the right hand the inner side of 
the thigh is squeezed sharply just above 
the knee. The blood sent back through 
the internal saphenous vein makes a 
swelling in the groin quiver. 

(c) JFrom a Tsocls Abscess (fig. 400). 
— ^An examination of the back will 
Fio. 400. — Psoas abscess usually clarify the diagnosis. In addi- 

simulating a femoral hernia. tion there is often a fluctuating swell- 
ing in the iliac fossa — ^an iliac abscess 
— which communicates with the foregoing 

(d) From a Psoas Bursa. 

(e) Prom an Obturator Hernia (p, 433). 


Irreducible Femoral Hernia. — ^Again a real difficulty may 
be expeifienoed in differentiating an irreducible femoral 
bemia from : 
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1. JLti iTV&ducible iTtguiTial Hernia . — Th.e femoral Iierixia, 
even wlieii it overlaps Poupart’s ligament, always lies to tlie 
outer side of the pubio spine. 

2. An Enlarged Femoral Lymphatic Gland . — ^If there 
are other enlarged glands in the region the diagnosis is 
tolerably simple, but when one gland only is enlarged, and 
that gland is situated in or near the femoral canal, the 
diagnosis may be impossible unless there is a lead, such as 
an infected wound or abrasion on the corresponding limb or 
on the perineum. 



!Fig. 401. — Hydrocele of a fexnoral liemial sac. TKe patient liad had 
ascites, which improved under treatment with digitaline. 


3. Hydrocele of a Femoral Hernial Sac . — ^The neck of the sac 
becomes plugged with omentum or by adhesions, and a hydrocele 
results (fig. 401), 

4. Rupture of the Adductor Longus (with hsematoma). — If there 
is no superficial bruising the diagnosis can be extremely difficult. 

5. A Lipoma. 

0. A Femoral Aneurism. 

Treatment of Femoral Hernia 

Palliative Treatment* — femoral truss is usually un- 
satisfactory. Furthermore, the great liability of femoral 
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hernise to strangulate is sufficient reason for urging the 
patient to have herniotomy performed- If necessary the 
operation can be carried out under local or spinal anaesthesia. 

Operative Treatment- — ^There are many methods of performing 
femoral herniotomy : 

The Lower Operation . — ^The hernia is exposed through a vertical 
incision over the sac, which is delivered into the wound and cleared 
as far up as possible. The sac is now opened and its contents 
reduced into the abdomen, after which the neck is ligatured as high 
up as possible. The femoral canal is then occluded by suturing 
Poupart’s ligament to the fascia over the pectineus, or by driving 
a staple through Poupart’s ligament into the pubic bone. The lower 
operation and its various modifications are going out of fashion 
in favour of methods which give better access to the neck of the sac- 

The Inguinal {Lotheisen^s) Operation, — The incision is similar to 
that for an inguinal herniotomy, but rather longer. The inguinal 
canal is opened and in the male the cord is held upwards and out- 
wards. The conjoined tendon is retracted in the same direction, which 
displays the fascia transversalis ; this is carefully divided, avoiding 
the deep epigastric vessels. The peritoneum above the neck of the 
sac is now in view, and with a little dissection the hernial sac can 
be seen entering the femoral canal- If the sac is empty it is delivered 
by traction. If the sac is not empty the peritoneum is opened and 
one can see exactly what is passing into it. If necessary, Gimber- 
nat’s ligament on the inner side may be divided from above. The 
abnormal obturator artery, if present, can easily be avoided or 
ligatured, if desired. The whole sac can now be brought into the 
inguinal woimd and opened, emptied, and its neck ligatured and the 
sac removed. After the incision in the peritoneum has been closed 
obliteration of the femoral canal is carried out in the following way. 
Three sutures are passed 
through the periosteum 
and Astley Cooper’s liga- 
ment overlying the ilio- 
pectineal line, care being 
taken to protect the 
femoral vein while these 
sutures are being placed 
(fig. 402). The free ends 
of these sutures are 
passed from the deep to 
the superficial surface of 
the conjoined tendon, 
which, when the stitches 
are tightened and 
knotted, is brought down 
and opposed to the ilio- 
pectineal line. All that 
now remains is to close Fig 402. — Method of placing the deep 
the external oblique and sutures referred to in the text, 
the skin. {B,M, Journ,) 
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Hey Groveses Operation . — ^An incision similar to the above is made. 
The inner extremity of Poupart’s ligament is defined, and it is cut 

off from the pubic spine. With a little dis- 
section the whole thickness of Poupart’s liga- 
ment is displaced laterally (fig. 403). This 
gives splendid access to the femoral sac, which 
is dealt with and removed in the usual manner. 
The repair of the region is conducted similarly 
to the foregoing, in that the conjoined tendon 
is approximated to the ilio-pectineal line. The 
sutures used for this approximation, after they 
have been tied, are left long, and are threaded 
through the free portion of Poupart’s ligament 
and again tied, thereby firmly securing the 
ligament, though in a somewhat new position. 
It was formerly thought that to sever Poupart’s 
ligament permanently weakened the abdominal 
wall. The results of Hey Groves’s operation 
are amongst the best of any series followed over a long period. 



Fig, 403. — The 
principle of Hey 
Groves’s operation* 


strangulated Femoral Hernia. — ^It cannot be emphasised 
too strongly that femoral hernias frequently strangulate, and 
probably owing to tbe knife-like edge of Gimbemat’s liga- 
ment and the exceedingly narrow" neck 
of a femoral hernia, gangrene often 
develops rapidly. 

Mr. Souttar has called attention to the 
comparatively large number of cases in which 
the obstructing agent in strangulated cases 
is not Gimbernaut’s ligament, but the neck 
of the femoral sac itself. The truth of his 
statement can be verified when the inguinal 
approach is used, and it will be foxmd that in 
approximately 40 per cent, of cases division of Gimbernat’s liga- 
ment does not relieve the obstruction, which will then be found 
actually in the neck of the sac (fig. 404). 

A point upon which we should like to place great emphasis 
is the frequent occurrence of a Richter’s hernia (fig. 405 ). 
When only a portion of the lumen of the gut is imprisoned 
the femoral swelling is sometimes not as big as a cherry. In 
addition, the patient, not having complete obstruction, con- 
tinues to have her bowels opened naturally, or at any rate 
responds to enemata. Over and over again we have come 
across cases where a strangulated Richter’s femoral hernia 
has been overlooked entirely or treated expectantly, u 
too late. 



Fig. 404. — The ob- 
structing agent in 
strangulated femoral 
hernia. 
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Treatment. — ^Taxis sLould not be attempted. Immediate 
operation, if performed soon enough, is a life-saving 
and entirely satisfactory measure. The bladder must be 



Fig. 405. — G-angrenous Richter’s hernia from a case 
of strangulated femoral hernia. 


emptied by a catketer just before tke operation is 
commenced. 

Whatever may be the relative merits of the various operative 
approaches in non-strangulated cases, the lower operation is beset 
with many disadvantages in cases of strangulation. 

Disadvantages o£ the Lower Operation in Cases of Strangulation. 

1. Resection, and anastomosis within the limits of the wound is 
extremely difficult, and in many instances impossible. If resection is 
necessary laparotomy must usually be performed. 

2. If the sac has been slit up in order to release a constriction 
high up in the neck, a loop of intestine may be reduced extra- 
peritoneally. 

3. The bladder is in greater danger than when other methods are 
used. 

4. An abnormal obturator artery, if cut, causes embarrassing 
haemorrhage, whereas, when operating from above, the artery is seen 
and is accessible. 

5. The knuckle or loop of imprisoned intestine may suddenly 
retract into the peritoneal cavity after the obstructing agent has been 
divided, and so prevent proper inspection unless laparotomy is 
performed. 
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For cases of strangulation Lotlieisen’s operation or Hey 
Groves’s operation can be recommended strongly. 

Umbilical Hernia 

Several varieties of umbilical hernia exist : 



Congenital. Infantile. Paraumbilical hernia 

of adults. 


Pig. 406. — ^Varieties of umbilical hernia. 


< Major = exomplialos. 

Minor = failure of complete 
retraction of the U-shaped 
loop (p. 309). 
infantile umbilical hernia. 



Paraumbilical hernia of adults. 

Exomphalos 

The child is born with the intestines pro- 
truding from the umbilicus and covered, by 
a delicate membrane (amnion) (hg- 407). 
Needless to say, such a flimsy sac is certain 
to rupture, and death will be inevitable. If, 
in addition to the intestines, the liver is out- 
side the abdomen, the condition is hopeless, 
for it will be found that the abdominal cavity 
is too small to contain the viscera. 

If intestines only are within the sac and 
operation is carried out a few hours after 
birth, there is a good chance of survival. 
The protruding intestines are reduced, the 
sac completely removed, and the abdominal 
wall brought together by through and 
through sutures. 

Congenital Umbilical Hernia (Minor) 

If a large number of young infants 
Fio. 407. — ^Exomplxalos. are examined a tendency to umbilical 
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protrusion wiU be found in approximately 20 per cent., but 
in nearly all it gradually disappears. In cases where the 

herma is so noticeable that advice is 



«r I 


Fio. 408. 


sought, the application of a broad strip 
of adhesive plaster across the abdomen 
(fig. 408) often brings about a cure. 
In larger protrusions (fig. 409), and in 
those cases where simpler methods fail, 
operative measures similar to those 
described on p. 430 must be undertaken. 


Infantile Umbilical Hernia 


The umbihcus is a scar, and, like all scars, it may yield. 
Such an event usually occurs about the age of 3, and is a 
result of increased intra-abdominal pressure. Prominent 
amongst the causes are tuberculous peritonitis, chronic 
cough, atresia meati, and the pot-belly of rickets. 

Treatment is to remove the cause ; but even after this has 
been accomplished the hernia persists and will need treat- 
ment. A broad rubber belt, having a rounded air- pad 



Fig. 409. — Large congenital umbilical hernia in an infant. 

opposite the umbilicus, can be worn constantly, and is a 
better and cleaner method of controlling the hernia than the 
well-known coin in a piece of adhesive plaster. If this does 
not bring about a cure within six months, and the child is 
now quite healthy, herniotomy can be undertaken. 

Paraumbilical Hernia of Adults 

It should be noted that the so-called umbilical hernia of 
adult life does not occur through the umbilicus. It is a 


430 A SHORT PRACTICE OP SURGERY 

protrusion through, the linea alba just above the umbilicus 
(fig. 406) or, very occasionally, just below that structure. 

Clinical Features . — ^Women are five times more frequently 
affected. The patient is usually corpulent and between the 
ages of 35 and 50. Increasing obesity with flabbiness of the 
abdominal muscles is an important factor in the production 
of paraumbilical hernia, and in women repeated 
pregnancy strongly favours its occurrence. Para- 
umbilical hernia soon becomes irreducible be- 
cause of omental adhesions within the sac. In 
old-standing cases intertrigo of the abutting edges 
of the skin (fig. 410) is a troublesome complication. 

Treatmeat. — Once developed, paraumbilical hernia is 
never cured by truss pressure. Umbilical trusses are exceed- 
ingly difficult to keep in position and, as far as controlling the 
hernia is concerned, an abdominal belt is very little better. 
Untreated, the hernia increases in size, and more and more 
of its contents become irreducible. Eventually, strangula- 
tion occurs in not a few instances. It is for these reasons 
that early operation should be advised in nearly all cases. 

Mayo's Operation for Umbilical Hernia. — A. transverse 
elliptical incision is made about the umbilicus (fig. 41 1 ). The 


i 

Fig. 410. 




Fio^ 411 — Paraumbilical Fig. 412. — Mayo’s operation for 

bernia sbowing Mayo’s umbilical bemia. 

incision. 

neck of the sac is defined and opened. The contents passing 
through the neck are examined carefully piece by piece - 
Omentum is ligatured and divided ; intestine is reduced into 
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tLe abdomen. As soon as the contents have been dealt with, 
the neck of the sac is amputated. The peritoneum and 
layers of the abdominal wall are then incised for a short 
distance on each side, so as to allow the overlapping repair 
of the abdominal wall, depicted in jSg. 412, to be carried 
out. The fat and skin are then approximated and the 
abdomen supported by a firm bandage. The patient should 
be confined to bed for three weeks, and if she has a tendency 
to bronchitis, which is not tmusual, it is wise to prescribe 
expectorants, and order respiratory gymnastics with Woulff’s 
bottles, similar to those employed in the after-treatment of 
empyema. 

Strangulation 

Strangulation is almost unknown in the umbilical herniae 
of infancy and childhood, but it is a frequent and serious 
complication of a paraumbilical hernia. 

hicarcexation. — ^It is in large paraumbilical and incisional hernise 
that the condition known as incarceration is supposed to occur. 
Personally, we have found the diagnosis an exceedingly dangerous 
one, and have operated on several cases where such a diagnosis had 
been made to And a putrefying strangulated portion of transverse 
colon within the sac. It seems very doubtful if the symptoms at- 
tributed to incarceration are consequent upon fsecal accumulation in 
the gut within the sac ; as a rule such symptoms are due to recurrent 
subacute attacks of strangulation. 

Treatment of Strangulated Umbilical Hernia. — ^Immediate 
operation must be tmdertaken. In most instances it is wise 
to employ spinal anaesthesia. The operation is conducted 
in a manner similar to that detailed for non-strangulated 
cases. The sac always contains a certain amount of omen- 
tum which on occasions is the sole content. Usually the 
transverse colon, and more rarely a loop or loops of small 
intestine, are found imprisoned, and they are dealt with in 
the appropriate manner. 

Ventral Hernia 

Definitioii. — ^Ventral hernias include all those protrusions through 
the anterior abdominal wall which do not occur through the inguinal, 
femoral, or umbilical apertures. 

Divaxication of the recti is principally seen in elderly multi- 
para. When, the patient strains a gap can be seen between 
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the recti abdominis below the umbilicns through which the 
abdominal contents protrude. When the abdomen is re- 
laxed the fingers can be introduced between the recti. 
Treatment. — An abdominal belt is all that is required. 

A similar condition is occasionally met with in habies, only the 
divarication exists above the umbilicus. No treatment is necessary ; 
as the child develops usually a spontaneous cure results. 


Fatty hernia of the linea alba (%. 413) consists of a 
sm a ll protrusion of extraperitoneal fat through a deficiency 

in the linea alba, often about 
s ‘ three or foxir fingers’-breadth 
above the umbilicus. Such a 
'H hernia tends to enlarge and 
drag a pouch of peritoneum 
it, when it becomes a 
true epigastric hernia (fig. 
^ T, 414). Patty hernia of the hnea 

linea alba. (jDe Quervain.) alba occurs principally in male 

manual workers between 30 
and 45, and is probably a direct result of a sudden strain 
tearing the interlacing fibres of the aponeurosis. The 
hernia is often exceedingly small, and one no larger than a 
hazel nut can give rise to a great many symptoms, which 
include local pain, nausea, and vomiting. It is not un- 
common to find that the patient has not noticed the hernia, 
but complains of symptoms referred to the stomach. On 


the other hand, a patient with 
an organic lesion of the stomach 
sometimes attributes all hia 
symptoms to the small hernia. 

Tteatmeat. — ^As a rule opera- 
tion should he undertaken. If 
there is any doubt as to the 
fatty hernia being entirely re- 
sponsible for the symptoms, it 
is a simple matter to explore the 



Fio. 414. — Fipigastric hexuia. 


upper abdomen through a mid-line incision, and at the 
same time remove the fatty protrusion, and afterwards 
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repair the abdominal wall. Established epigastric hernise 
are repaired in a similar manner to an umbilical hernia, but 
if the protrusion is well above the umbilicus a vertical, as 
opposed to a transverse, incision is often preferable. 

Lateral ventral hernia is exceedingly uncommon- It occurs chiefly 
in the neighbourhood of the semilunar fold of Douglas. Usually 
these hexniae only partly penetrate the abdominal wall, and give rise 
to no obvious swelling. 

Incisional Hernia 

An incisional hernia can follow any abdominal operation, 
but fortunately it is not a frequent complication unless 
suppTiration has occurred in the wound, or the patient’s con- 
valescence is interrupted by a severe cough. With a view 
to testing the integrity of the abdominal scar, all who have 
been subjected to laparotomy should have the scar inspected 
four weeks after being discharged. When a tendency to 
weakness of the scar is discovered a well-fitting abdominal 
belt will help to prevent the onset of an incisional hernia. 

Treatment. — Once established, providing the patient’s 
condition permits, an incisional hernia should be repaired by 
operation, and it is in these cases the feiscial sutures are 
particularly useful. When operation is not advised, or re- 
fused, a special belt to meet individual needs should be fitted. 

Large incisional herniae are unilocular or multilocular. They are 
liable to strangulate, especially those following a lower, mid-line 
incision. Incarceration of an incisionatl hernia is a dangerous and 
probably inaccurate diagnosis. Small intestine is nearly always a 
constituent of the sac contents, and, probably because the intestine 
has been entangled in adhesions for a considerable time, the symp- 
toms of acute obstruction are to some extent masked. These patients 
appear to tolerate the toxaemia of intestinal obstruction in a remark- 
able manner, whilst gangrene proceeds apace in the sac. As a general 
rule, it may be said that conservattem in these cases usually spells 
disaster. 

The treatment of a strangulated incisional hernia is 
immediate operation similar to that for umbilical hernia. 

Obturator Hernia 

Obturator hernia is a condition of the greatest rarity. 
The hernia comes through the obturator foramen, which is 
below the femoral ring. 
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The swelling is liable to be overlooked, because it is covered by the 
pectineus. It seldom causes a definite swelling in Scarpa’s triangle, 
but if the limb is flexed, abducted, and rotated outwards, the hernia 
sometimes becomes more apparent. Vaginal examination is said to 
be surprisingly effective in these cases. In strangulated cases pain 
is sometimes referred to the knee along the course of the obturator 
nerve. 

Cases of obturator hernia which have been reported have usually 
been cases of strangulation, and the diagnosis has not been made 
until the abdomen has been opened for intestinal obstruction. The 
same remark holds good for sciatic, prevesical, and other exceedingly 
uncommon forms of herniae. 


< 


Diaphragmatic Hernia 
/"Through a pleuro -peritoneal hiatus 

Through the oesophageal ^Thoracic stomach 

orifice<;^ 

\Para - oes opha geal 
hernia 

^Traumatic 

^Acquired<^ 

\non-Traumatic 


^CongenitalK 


The majority of diaphragmatic herniae occur on the left side and 
they are usually congenital- Following the Great War a number of 
acquired cases were seen, but in civil life traumatic cases are of the 
utmost rarity- It is possible that non-traumatic diaphragmatic 
herniae occur- 

Diaphxagmatic herniae are difficult to diagnose. By X-rays after 
a barium meal, hollow viscera, which often include the whole or part 
of the stomach, can be demonstrated occupying a part of the 
thoracic cavity. Strangulation occurs sometimes (p. 343). 

Treatment- — In cases giving rise to symptoms, an operation to 
close the «efects can be undertaken, using the thoracic, abdominal, 
or combined routes. 

Lhmrar Hernia 

Apart from incisional herniae following kidney operations, and 
the yielding of a scar of a lumbar abscess which has discharged 
externally, a hernia occasionally occurs through Petit’s triangle 
(fig. 415). 

Differential Diagnosis. — A lumbar hernia must be distinguished 
from ; 

(a) A cold abscess pointing in this position. 

(b) Phantom hernia, due to local muscular paralysis (fig. 41 6). 
Lumbar phantom herniae can result from many conditions which, 
interfere with the nerve-supply of the affected muscles. We have 
seen a case follow herpes zoster. 


GLTJTJSAr. ANn SCIATIC HTUllSriiE 

The gluteal hernia passes through the great sacro-sciatic notch, 
eithei above or below the pyrifoirmis. 

The sciatic hernia passes through the lesser sacro-sciatic notch. 
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Swellings under the gluteus maximus cause great difliculty in 
iagnosis, because their individual character is masked by the 
verlying mass of muscle. 



li’iG. 415. — Lumbar hernia 
(after Sultan). 



Fig. 415. — 
l^hantoin hernia 
due to localised 
muscular para- 
lysis following 
anterior jiolio- 
myelitis. 


Differential diagnosis must be made between this condition and — 

(a) An aneurism. 

(6) A cold abscess. 

(c) A Weaver’s bottom. 

All doubtful swellings in this situation should be exposed by an 
pen incision. 

PKniNKAX. ITEBNTXA 

Perineal hernia is practically confined to females. It occurs into 
tie ischio-rectal fossa or into the labium majus. 

Differential diagnosis must be made between this condition and — 

(«) A pedunculated retroperitoneal fibroma. 

(b) A cold abscess. 

The hernia, which usually contains gut, is easily reducible. It 
as never been known to strangulate. 


THE ABDOMINAL WALL 

Injury 

Injury to the abdominal wall is so often overshadowed by 

concomitant intraperitoneal injury that the subject is 
elatively unimportant. 

Intramural haematoma, following an accident, is often associated 
i^ith rupture of some portion of the abdominal musculature. On 
are occasions the deep epigastric artery has been torn without any 
ther major injury. The source of a lateral haematoma spreading 
Lnder the fascia transversal is is usually due to extraperitoneal 
upture of the corresponding kidney (p. 450). 

Treatment. — ^Large hsematomata must be evacuated and, if the 
►leeding has not ceased spontaneously, the torn vessel ligated. 
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Ruptured Muscle. — Traumatic rupture of an abdominal 
muscle is almost confined to the rectus abdominis. The 
rectus is sometimes torn astmder in the spasms of tetanus 
(p. 16). When practicable the muscle should be repaired 
by suture to avoid an almost certain sequel of ventral 
hernia. 

Burst Abdomen 

Occasionally a laparotomy wound bursts open and the 
viscera are eventrated. The predisposing causes are hasty 
suture, leakage of pancreatic ferments which digest catgut, 
infection, and persistent cough. 

A potent source of burst abdomen is the case of intussusception 
operated upon under general anaesthesia, which necessitates hasty 
and often imperfect closure of the abdominal wound. With spinal 
anaesthesia this complication does not arise (p. 887). 

Prophylaxis. — ^When infection of the wound has super- 
vened, or in other conditions in which it is thought that the 
stitches are liable to give way, the abdominal wall should be 
supported by “ corsets ” of adhesive plaster. 

Treatment. — ^When the wound has burst asunder prompt 
action is imperative. Protruding intestine should be 
covered with a saline pad until the patient is anaesthetised, 
when, after carefully swabbing each coil with saline, it is 
returned to the abdomen and the abdominal wall resutxired . 
Contrary to what might be thought, peritonitis rarely 
supervenes, and other things being equal, the majority of 
patients recover. 

Infections 

Spreading cellulitis of the abdominal wall is a serious, but 
fortunately rare, complication of a laparotomy. It presents 
the same clinical features as cellulitis in other situations. 

Treatment. — Early incision into the lateral portions of 
the infected planes is essential, otherwise the condition is 
almost invariably fatal. 

Abscess of the abdominal wall is seldom primary, but 
secondary to a focus within the abdomen, thorax, or the 
skeletal framework of the neighbourhood, e.g. ribs, spine, 
crest of ilium. 



HERNIA AND THE ABDOMINAL WALL 437 


Neoplasms oe the Abdomittal Wall 

1. Fibroma {syn. Desmoid Tumour). — Fibroma of the abdominal 
wall is a simple fibrous tissue tumour arising in the niusculo-aponeur- 
otic structures, especiall^^ those below the level of the umbilicus. 

iEltiology. — ^Kighty per cent, of eases occur in women who have 
born children, and the neoplasm occasionally occurs in scars of old 
hernial, or other abdominal opera- 
tion wounds. Consequently injury, 
e.g. the stretching of the muscle 
fibres during pregnancy, is a definite 
setiological factor. 

Fathology. — ^The tixmour is com- 
posed of fibrous tissue containing 
raultinucleated plasmoidal masses 
resembling foreign-body giant cells. 

It is usually of very slow growth, 
tending to infiltrate muscle in the 
immediate neighbourhood, but 
eventually it undergoes a myxo- 
matous change, when the tumour 
increases rapidly in size. Metastasis 
does not occur, nor do these tximours 
in any way endanger life. Unlike 
many other fibromata, no ease has 
been observed which has undergone 
a sarcomatous change. 

Treatment consists of early and complete removal with re- 
section of a small margin of healthy tissue from which the tumour 
arose or has invaded. 

2. Sarcoma of the abdominal wall is very rare, and is usually of the 
giant-celled variety. It appears to be singularly malignant, and in 
the solitary example which has come under our notice (fig. 417) a 
thorough excision of the mass was followed in a few months by 
extensive fatal recurrence. 

The Umbilicus 

The following table is a symposium of diseases of the 
umbilicus : 



Fia. 417. — Giant-celled sar- 
coma of the abdominal wall It 
was excised, but soon returned. 


Jrtflamrnations- 


r Infection of the umbilical cord. 
J Tuberculous peritonitis, 
j Umbilical dermatitis. 

Primary chancre. 


Fistulce* 


( Patent omphalo-mesenteric duct. 
/Faecal Tuberculous peritonitis. 

I I Neoplastic ulceration. 

I Urinary = Patent urachus. 

I Biliary. 

Gastric. 
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r Adenoma, 

Neoplasms. r Primary. 

I Carcinoma J j 

I Secondary-! 


Hernia (p. 428)* 

Cfiolesteatoma of the umbilicus. 

A few of these require special consideration. 

Fistulas . — ^The umbilicus being a scar, and a central 
abdominal scar, it is understandable 
that a slow leak from any viscus is 
liable to track to the surface at this 
point. 

For instance, an enlarged inflamed gall 
bladder perforating at its fundus has been 
knovm to discharge its contents, including 
gall-stones, through the umbilicus. Again, we 
were confronted with a middle-aged woman 
in whom an unremitting flow of pus from a 
fistula at the umbilicus led to the discovery of 
a length of gauze left in the peritoneal cavity 
during hysterectomy five years previously. 

Added to this, certain embryological 
remnants, to wit, the omphalo-mesenteric 
duct and the allantois, open here in 
early foetal life. Wherewithal, it has 
been aptly remarked that the umbilicus is a creek into 
which many fistulous streams may open. 

Patent Omphalo-mesenteric Duct has been discussed on 
p. 310. 

Unlike the omphalo-mesenteric duct, a Patent Urachus does not 
reveal its presence until maturity, or even old age. This is because 
contractions of the bladder commence at the apex of the organ and 
pass towards the base. A patent urachus, opening as it does at the 
extreme apex of the bladder, is temporarily closed during micturition, 
and so the potential urinary stream to the umbilicus is cut off. It 
so comes about that the fistula remains unobtrusive until a day 
when the organ is overfull, usually due to some form of obstruction, 
e.g. an enlarged prostate. 

Treatment. — Usually no treatment is necessary other than that of 
removing the lower urinary obstruction. If the leak continues or a 
cyst develops in connection with the urachus, removal of the 
structure by dissection is indicated. 



Fig. 418. — Second- 
ary nodule at the 
umbilicus in a case 
of carcinoma of the 
stomach- 


the Breast. 

Stomach (fig. 418). 
Liver. 

Intestine. 
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Umbiuccai^ Adbijtoma 


Tile infant is bronght because of a raspberry-like tumour 


at the umbilicus (fig- 419). 
The neoplasm, which is 
sometimes associated with 
a patent omphalo-mesen- 
teric duct, is moist with 
mucus and tends to bleed. 
Histologically it shows 
columnar epithelium rich 
in goblet cells, signif 3 dng 
that the adenoma arises 
in the mucous membrane 
of the omphalo -mesenteric 



duct- 

Treatment is umbilec- 


Fia. 419. Umbilical adenoina. 


tomy, combined with excision of the omphalo-mesenteric 
duct, which may, or may not, be patent. 


CHAPTER XXIII 

THE KIDNEYS AND URETERS 


Urinary Symptoms 

Three s3rrriptoins, a veritable triple alliance, accompany 
most urinary affections. They are : pain, frequency, and 
hsematirria. 


Pain. — Renal ^ain is usually “ fixed ” in the loin. Ureteric 
'pain is the well-known renal colic passing from the loin to 
the groin, while bladder pain is mostly located in the urethra ; 

in the male, at the 


Purpura 


_ Neoplasm 
of Kidney 


. Papilloma 
of Pelvis 


Tuberculous 

U*cer stone in 
Ureter 


Stone 

Neopiosm..^ 

Tuberculosis 

Cystitis 

Bilharcia 


Neoplasm of Ureter 


Diverticulum 
of Bladder 




y I 

■ Enlarged Prostate ^ 


Stone 

''Papilloma 

Stricture 

Rupture 


f'xo. 42D. — Sclieme of some of tlie more important 
causes of hsematuria. 
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tip of the penis. 

Preaueney. — 
The patient states 
that micturition 
is frequent. Of 
greater signific- 
ance is the num- 
ber of times he 
has to rise at 
night to empty 
his bladder. In 
the clinical his- 
tory the record of 
such an enquiry 
is usually entered 

N = -3- 

Hsematuria. — 

Blood in th.e -urine, 
however tran- 
sient, is a symp- 
tom which, should. 
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never be passed-by lightly. Painless haematxiria is so often 
a symptom of new-grovrth in some part of the urinary tract 
that a complete renal investigation should be started at once, 
and the patient must not he discharged until the cause has 
been foimd. In painful hsematuria the patient demands 
relief, and the task of persuading him to undergo a thorough 
examination is less difficult. The causes of hsematuiia are 
manifold. The more common ones are depicted diagram- 
matically in fig. 420, and these conditions will receive appro- 
priate attention in the text which follows. 

Ueinary Investigation 

It is possible to recognise advanced renal failure clinically 
by the following characteristics : 

1. Headache. 

2. Thirst. 

3. A dry skin. 

4. A dry, brown tongue. 

6. Drowsiness. 

6. Choked optic discs. 

7. Pol 3 ru.ria of a urine of low specific gravity passing on to 
terminal anuria. 

8. Sometimes hiccough. 

Such symptoms are only in evidence when death is near 
at hand. Long before these symptoms and signs develop 
it is possible by scientific investigation to demonstrate slight 
degrees of renal failure. It is also possible to show the exact 
functional capability of each kidney separately, and to 
visualise the outline of the calyces, renal pelvis, ureter, 
and bladder upon the X-ray film. X-ray examination, 
blood chemistry, bacteriological and chemical examinations 
of specimens of urine from either kidney, cystoscopy, and 
pyelography have rendered the diagnosis of urinary disease 
an exact science. Some of the more important of these 
methods of investigation will now be referred to briefly : 

The urine is examined chemically and bacteriologically. 
For the former a twenty-four-hour specimen is collected 
under normal conditions. For the latter a sterile specimen 
must be withdrawn with a catheter. 
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Urea Concentration Test 

All fluid is withheld for eight hours. The patient then receives 
15 grammes of urea dissolved in 100 c.c. of water. Urea is a diuretic, 
and the excess of urea in the circulating blood should be eliminated in 
a few hours if the kidneys are healthy. If the urine contains 2 to 
2-5 per cent, of urea during the second and third hours after the in- 
take, renal function may be regarded as satisfacto^. If there is 
under 2 per cent, there is deficient functional activity of the renal 
tissue. The test may be combined with ureteric catheterisation, and 
the functional power of each kidney estimated in this way. 

Blood Clieiuistry. — Among the most important is the 
quantitative examination of the blood urea. If such an 
examination shows that there is more than 45 mg. per 100 
c.c. of blood, the patient is suffering from a corresponding 
degree of renal failure. 

X-ray Examination. — X-ray examination has revolu- 
tionised the diagnosis of urinary calculi. It will be referred 
to in the section on renal calculus (p. 457). 

Cystoscopy. — ^By cystoscopy the interior of the bladder 
is inspected and the ureteric orifices observed. If 7 c.cs. 
of a ’4 per cent, solution (adult dose) of indigo-carmine 
are injected intravenously, the excretion of the dye 
down the ureters can be watched (fig. 422). Delay of 



Fig, 421. — A eatheterismg cystoscope. 


excretion of the dye on one side is indicative of unilateral 
urinary obstruction, while delay on both sides suggests 
bilateral renal failure. By the catheterising cystoscope (fig. 
421) ureteric catheters can he inserted into each ureter 
(figs. 423 and 424), and specimens of urine collected from 
each kidney. Such specimens are examined chemically and 
bacteriologically, and much absolute information obtained. 

Pyelography. — (a) Excretion Pyelography . — A great ad- 
vance was made when intravenous urography became 
adopted generally. Uroseleotan, a product of Professor von 
Xdchtenberg’s genius, has been still further improved, and 




Fig. 422. — Discharge of indigo -carmine Fig. 423. — A ureteric catheter about 

down a right normal ureter. Cystoscopic to enter the ureteric orifice. Cysto- 
appearance. seopic view. 


Fig. 424. — Ureteric catheters in Fig. 425. — Excretion pyelogram. 
position. The shadow on the left 
IS a mass of calcified mesenteric 
glands. The catheter on the right 
side has curled up in the renal 
pelvis, indicating that there is some 
degree of hydronephrosis present. 
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Uroselectan B and Per-abrodil are the substances used at the 
present time. The doses of these various preparations vary 
considerably, and the correct amount to be injected is 
supplied in each case by the manufacturers. The injection 
is made intravenously, and X-ray photographs are taken 
( fig - 425) about fifteen, thirty, and sixty minutes after the 
injection. By this means the tirinary tract can be visualised 
without the aid of preliminary cystoscopy and ureteric 
catheterisation. 

(5) iThstrumerdal Pyelogra'phy . — The ureters are cathe- 
terised, and the patient is conveyed to the- radiological 
table. A sterile 20 per cent, solution of sodium iodide is 
injected up the catheter until the patient experiences dis- 
comfort in the loin. formally, in the adult 7 or 8 c o. 
will be required to distend the pelvis of the kidney, but 
much larger quantities can be injected into a hydronephrosis. 
An X-ray photograph is then taken (see fig. 439). By this 
method it is possible to inject the pelves of both kidneys at 
the same sitting, but it is advisable to make each examina- 
tion independently. 

EMBRYOl-OGY OE THE KIDNEY AND UBETEK 

The metanephros, or permanent kidney, appears in human 
embryos as a bud from the lower end of the Wolffian duet. This bud 
grows back and upwards behind the peritoneum to the lumbar region 
(fig. 426). The stalk of the 
bud forms the ureter and its 
dilated extremity the kidney 
pelvis. Secondary buds from 
the renal pelvis now grow into 
the mesoblast, rebudding as 
they grow. Sack group is the 
precursor of a pyramid. To 
review, the ureter, kidney 
pelvis, calyces, and pyramids 
are epiblastic in origin, and all 
derived from the metanephros. 

The glomerulus, on the other 
hand, is formed from the meso- 
blast, as also are the convoluted 
tubules. The mesoblastic and the metanephric elements grow 
towards one another and fuse. 

The fcetal kidney is at first lobulated, but in the human organ the 
lobules become welded together by the growth of a new cortex 
beneath the capsule. 
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CoiraBKITAI. AbNOBMAX/ITIES 

1. One Kidney may “be Absent. — A diseased single kidney 
has, on rare occasions, been removed by an unwary surgeon. 
It is highly important to realise that one individual in every 
1,500 has but a solitary functional kidney, the other being 
either completely absent or developmentally insignificant. 

2. The Kidney may remain Liobnlated. 

3. Trae Floating Kidneys* — In very rare instances the kidney has 
a mesentery, and it thus becomes an intraperitoneal organ unstable 
in position. 



Fig. 427. — Double ureter. In- Fig. 428- — A pyelogram showing a 
strumental pyelogram. double pelvis of the right kidney. 


4. Misplaced Kidney. — A. kidney is arrested in some part of its 
normal ascent, usually at the brim of the pelvis. 

5. Double XTreter. — ^The primary renal bud may be duplicated 
(fig. 427). 

6. Double Kidney Pelvis. — Since pyelography has been in common 
use it has been found that this is a frequent congenital abnormality 
(fig. 428). 

7. Double Kidney. — ^The whole kidney may he duplicated. Double 
kidneys are usually fused longitudinally . One half of a double kidney 
can be diseased and the other healthy. Excision of the diseased half 
has been practised successfully. 

8. Pin-hole ureteric orifice gives rise to a ureterocele (fig. 429). 
On cystoscopy there is a swelling like a small balloon near the 
position at which one ureter should open. The treatment is to 
enlarge the ureteric orifice or make a new one by burning a hole 
with a cystodiathermy electrode. 

9. Horse-shoe Kidney. 

10. Ahnoimal Renal Vessels. 

11. Congenital Cystic Kidneys (Polycystoma). 
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12. Solitary Cyst of 
the Kidney. 

These last four are of 
such importance as to 
•warrant detailed con- 
sideration. 

HoRSjE-SHOE KrnisrEY 
The most median sub- 
divisions of the primary 
metanephric bud of 
each side fuse, and the 
kidneys fail to ascend 

FIO. 429— Right^ded ureterocele. completely. The supra- 

renals, being developed 
separately, are in their normal positions beneath the dia- 
phragm. It should be noted that the pelves of a horse-shoe 
kidney lie in front of the vessels instead of behind them, and 
their ureters cross in front of the fused lower poles (fig. 430). 
No doubt because the ureters tend to become somewhat 




Fio. 430. — Horse-shoe kidney. Note the xireters passing in front of the 
fused lower poles. (Morson.) 
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obstructed as they pass over the horse-shoe, fused kidneys 
are more prone to be attacked by stone and tuberculosis as 
well as acute infections. The diseased half of a horse-shoe 
kidney can be excised, 

Abkormal Renal Vessels 

The presence of abnormal renal vessels passing to the 
lower pole across the commencement of the ureter (fig. 431) 



Fig, 431. — ^Pelvic type o£ hydroneplirosis 
caiised by aberrant renal v^essels. 

sooner or later causes a kink, and gives rise to progressive 
hydronephrosis and its attendant evils. 

Clinical Features. — The symptoms usually become manifest 
in young subjects. The leading symptom is unilateral renal 
colic. The diagnosis is made by pyelography (fig. 432), and 
excretion pyelography is particularly helpful in this instance. 
The pyelogram displays a constriction at the commencement 
of the ureter with a dilated pelvis above the constriction. 
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Treatment. — ^Early cases. — Division of the abnormal 
renal vessels between ligatrires cures the condition. Some 
urologists disparage the operation, because after division 
of these vessels a small part of the lower pole of the kidney 
becomes infarcted. In our experience division of abnormal 
renal vessels has given exceptionally satisfactory results. 

Cases of some standing. — The ureter becomes permanently 
constricted at the point where the vessels cross it. Here 
simple division of the abnormal vessels is insufl&cient. The 
ureter must be divided at the point of constriction, its upper 
end ligatured, and its lower end implanted into the lower 
part of the dilated renal pelvis. 

Advanced cases. — Where the whole kidney is hydro - 
nephrotic, nephrectomy must be performed. 

Congenital Cystic Kidneys (Polycystoma) 
are due to a failure of union of the metanephros with the 
tubules derived from the mesoblast. In 18 per cent, it is 
associated with congenital cystic liver. 

Pathology. — ^The organs may reach an enormous size. 
^Vhile the usual outline of a kidney is preserved, the surface 
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presents an appearance which has been likened to a bunch 
of grapes (fig. 433). On section the renal parenchyma is 



riddled with cysts of varying 
sizes, some containing clear 
fluid, others thick brown 
material, and still others co- 
agulated blood. 

Clinical Features. — the 
fcetas. — ^The kidneys may be 
so large as to obstruct labour. 

In the. child. — ^The bilateral 
tumours of congenital cystic 
kidney must be distinguished 
from those of bilateral renal 
sarcomata. 

In the Adult. — ^There are 
five clinical types : 

(a) Insidious . — ^The large 
“ nobbly ” kidneys when dis- 
covered in the course of a 


routine examination can hardly be mistaken. 

(6) Urcemia . — The patient presents himself with symp- 
toms of ursemia. 


(c) Ne'phro'ptosis . — Especially on the right side, the very 
weight of the cystic kidney causes the organ to descend, 
and symptoms of nephroptosis may result. 

{d) Renal Tumour . — One kidney contains larger cysts 
than the other, and gives rise to physical signs of a renal 
new-growth. 

(e) Hoematuria . — Congenital cystic kidney occasionally 
causes painless hsematuria, a symptom which in this instance 
may even entrap the very elect. 

There is no treatment for bilateral congenital cystic 
kidneys. When, through an error in diagnosis, a kidney 
thus diseased has been exposed by operation, the cysts may 
be punctured before the organ is replaced. In isolated 
cases where the disease is mainly unilateral, nephrectomy 
has been performed with lasting benefit. It is essential to 
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prove that the contra-lateral organ is normal, or almost so, 
before contemplating this measure. 

SOLITARY CYST OF THE KIDNEY 

Small cortical cysts, usually solitary, are often seen at necropsy. 
Small cysts cause no symptoms. Occasionally such cysts attain a 
large sisie. They can usually be excised without sacrificing the whole 
organ. 

Injuries to the EZiuney 

Injuries to the kidney are often divided into two classes ; 
“ Slight.” 

Severe. 

Although this classification is impressive, it is somewhat 
ambiguous, for slight initial symptoms sometimes accom- 
pany a severe renal laceration. Before 
definitely pronouncing a renal injury to be 
” slight,” we should visualise the damage, 
and to-day, thanks to excretion pyelography, 
this is possible. 

Nature of the Violence. — Blows or falls 
upon the loin are the most fruitful sources 
of renal injuries. 

Rupture of the parenchyma appears to he often 
brought about by an increased intranephric 
hydraulic pressure at the moment of impact. 

This accounts for the fact that the tear or tears 
nearly always follow the line of the uriniferous tubules (fig. 434). 

Clinical Features. — ^In “ slight ” cases . — 1. There are no 
general signs after an arbitrary period, say of one hour, to 
allow of recovery from shook. 

2. There are no local signs. 

3. The only features which draw attention to the fact 
that the kidney has been damaged are a history of injury 

to the loin and blood in the urine. 

In severe cases . — ^There is rarely super- 
ficial bruising, but often a filling out of 
the normal contour of the loin is present 
on the affected side (fig. 435). 

Hsematuiia is a cardinal sign of a 
damaged kidney, but it may not make its 
appearance until some hours after the 




Fig. 434. — 
Diagram to show 
th.e usual lines of 
rupture of the 
kidney. 


Fig. 4a5. 
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accident. If the hsemorrhage is profuse, it is liable to be 
followed by clot colic. 

Severe Delayed Hsematuria. — Sudden profuse hsematuria 
may occur between the third and the fifth days in a patient 
who appeared, up to that time, to be progressing favourably. 
Delayed severe bleeding is due to a clot becoming dislodged. 

Meteoiism. — In many cases of severe renal injury, 
abdominal distension is seen. This is probably due to 
brmsing of the overlying colon. 

A permephric hsematoma causes a swelling in the loin, and 
tends to invade the iliac fossa. 

Maistagejmen-t akd Tbeatmeitt 

Slii^t Injuries. — The patient should be put to bed, and 
kept there until all evidence of blood in the urine has dis- 
appeared. The urine must be saved, measured, and if at 
any time a specimen contains more blood than a previous 
one, this should be reported at once. An excretion pyelo- 
gram is sometimes valuable in estimating the extent of the 
injury. Urinary antiseptics are administered from the 
commencement and continued during convalescence. 

Severe Oases. — ^It is imperative to keep an hourly pulse 
chart, and to save all specimens of urine duly labelled with 
the time of voiding. A cloth having been laid across the 
abdomen, sand-bags are placed on either side of the patient. 
An ice-bag is a valuable placebo. A large proportion of 
cases respond to expectant treatment. The minority require 
operation. 

The indications for operation are : 

The Hsemorrhage is so Severe or Continued as to threaten Life. — 
If the pulse-rate is rising, especially in spite of morphia, or if the 
blood in the urine is becoming more concentrated rather than 
lessening in quantity, the kidney must be explored. The lumbar 
route is chosen, and if the organ is found severely mutilated it should 
be removed. If an excretion pyelogram. has been taken, we have 
pre-operative evidence not only of the extent of the tear but of the 
presence of a functioning kidney on the other side. If it has not 
been possible to take a pyelogram, the peritoneum in the anterior 
part of the lumbar wound must be opened, and the opposite kidney 
palpated before removing the damaged organ. In exceptional 
cases, when the lower pole is alone damaged, it may be possible to 
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perform partial nephrectomy. It is unlikely that when a kidney is 
bO severely damaged as to warrant exploration, repair by suture 
would be trustworthy. Blood transfusion may be necessary. 

Large Perinephric Hsematoma. — When the h£ematuria is abat- 
ing, and the general condition of the patient remains satisfactory but 
there is a large perinephric haematoma, this can be drained by an 
extraperitoneal incision in the iliac fossa without disturbing the 
kidney, which is no doubt by this time undergoing natural repair. 

The recovery rate after all injuries of the kidney is very 
high, providing other organs are not damaged as well. 

RABn INJURIES 

Intraperitoneal rupture of the kidney has been recorded. The 
subject is usually an infant. 

Rupture of a hydronephrosis may occur after a trivial injury, or 
even spontaneously. It usually results in a perirenal extravasation 
of fluid, but rupture into the peritoneum has occurred. 

Rupture of the ureter can occur as the result of an accident causing 
hyperextension of the spine. The diagnosis is difficult, and seldom 
made until perirenal extravasation causes a swelling in the loin 
or the iliac fossa. The ruptured ureter can be united by stitches 
around a ureteric catheter, but difficulties in diagnosis usually pre- 
clude such treatment, which to be successful must be carried out 
comparatively early. In late cases, especially those in which 
infection lias supervened, drainage of the extravasated fluid is all 
that can be done in the first instance. 

Wounds or division of the ureter are not uncommon as an accident 
in pelvic surgery, particularly during a difficult hysterectomy. If the 
injury is recognised, the ureter can usually be repaired or its proximal 
end implanted into the bladder. Cases in which the accident is not 
recognised at the time must be treated on their merits. 

Movable Kidney 

That very rare condition, floating kidney, has been referred to 
under congenital abnormalities. Movable kidney is more common, 
but hardly so frequent as was considered ten or fifteen years ago. 

.Sltiology* — ^Because of atrophy of the perirenal fat the 
kidney becomes unduly mobile within the fascia of Ziicker- 
kandl. Repeated pregnancy and unscientific corsets are 
predisposing factors. Movable kidney is often but a part 
of a general visceroptosis. 

Clinical Features* — omen are overwhelmingly more often 
affected, and in 90 per cent, of cases the unduly mobile organ 
is on the right. Various clinical types are encountered. 

S^notiptoiuless Type, — mobile kidney may be found in 
the course of a routine examination. Such patients are 
usually those with a long, thin abdomen, and they have at 
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least some degree of general visceroptosis. On no account 
must th.e patient be informed of the accidental finding, or 
she will probably soon become a prominent member of the 
neurasthenic type. 

Painful Type. — ^There is a dragging pain in the right side, 
which is worse after standing for a long period and more pro- 
nounced when she is menstruating. The pain is reheved by 
l 3 dng down, and this is a notable and characteristic feature. 

Crises. — ^Dietl of Vienna was the first to draw attention 
to the serious attacks of acute abdominal pain which 
occasionally arise from a movable kidney. These crises 
are of two kinds : 


(a) Henal Crises . — ^The commencement of the ureter 
becomes acutely kinked (fig. 436) or rotation of the renal 
pedicle occurs. A temporary hydronephrosis develops 


with vomiting and renal 
colic. Suddenly the kink 
is rectified, the pain passes 
off, and the patient voids 
a large quantity of pale 
urine. 

(6) Pseudo-biliary Colic. 
— The second part of the 
duodenum being an in- 
timate extraperitoneal rela- 
tion of the kidney, it will 
be appreciated that when 




the right kidney falls the 
duodenum can be dragged 
upon, and as a consequence 
the common bile duct be- 



comes kinked. This will 
give rise to an attack of 
biliary colic with jaundice. 

Neurasthenic Type. — 


Fia. 436. — Profound nephroptosis 
with kinking of the ureter and dis- 
tension of the renal pelvis. Nephro 
pexy indicated. 


Neurasthenia is often an accompaniment of a movable 


kidney, and even if the kidney is fixed, symptoms continue 


in one form or another in most of these subjects. 


29 
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Treatment. — Palliative Treatment. — Rest in bed for several 
weeks witk a fattening diet and afterwards tke use of a 
well-fitting abdominal belt improves, at least temporarily, 
a number of these patients. 

Definite Coniraindications to Operation. — (1) General 
visceroptosis. (2) Severe neurasthenia. 

Indications for Operation. — (1) When 
renal or biliary crises have occurred. 
(2) When palliative treatment has failed 
Nephropexy. — ^There are many varieties 
of technique. The most usual type of 
operation is : the kidney is exposed via 
the lumbar route, and decapsulation is 
performed. It is then slung to the 
twelfth rib and the surrounding muscles 
and fasciae by means of sutures affixed 
to quadrants of the detached capsule. 
Nephropexy by means of a strip of fascia lata (fig. 437) is 
a good method. 

Hydkoitephrosis 



Fio. 437. — Neph- 
ropexy with a strip 
of fascia lata. 


Sudden, complete, and permanent obstruction of a ureter 
does not cause hydronephrosis. Under such conditions the 
kidney ceases to function, and becomes gradually fibrous and 
contracted. Hydronephrosis is essentially the result of 
partial obstruction to the outflow of urine. 

Pathology. — ^At first the renal pelvis becomes dilated, and 
gradually the whole substance of the kidney is destroyed by 
process of pressure atrophy. Ultimately the organ is trans- 
formed into a mere fibrous shell fiiUed with fluid (fig. 438). 
Hydronephrosis may be tmilateral or bilateral. 

Unilateral hydronephrosis is either constant or inter- 
mittent, and always due to some form of ureteral obstruction. 

Bilateral hydronephrosis is generally the result of some 
form of urethral obstruction, but it can also be caused by 
simultaneous partial occlusion of both ureters. 


When, as is usually the case, the ohstruction lies in the urethra, it 
is necessary to consider the mechanism hy which the kidney became 
affected. In the first place the bladder hypertrophies, and the 
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obstruction is temporarily overcome. With this everyone is in 
agreement. The popular conception of bilateral hydronephrosis 
from urethral obstruction is that the bladder, after a time, ceases 
to hypertrophy, dilates, and by a process of back pressure the 
ureters dilate, and finally the kidneys become hydronephrotic. 
The second theory, which is more in keeping with modem in- 
vestigations, is as follows. When muscular hypertrophy of the 
bladder occurs, the ureters, by reason of this hypertrophy, are 
partially obstructed in the intramural portion of their course. The 
narrowing of the lum'na of the ureters at their termination is 
responsible for the hydronephrosis. 

iEtiology. — ^In some cases of advanced unilateral hydro- 
nephrosis it is impossible to determine the cause. The patho- 
logical process has advanced too far. The principal causes 
of hydronephrosis are appended in the following table : 

Unilateral 

1. Aberrant renal vessels. 

2. Kinks or stricture of the ureter. 

3. Ureteric calculi. 

4. Neoplasms of the kidney or ureter. 

Bilateral 

1. Atresia of the meatus, and, very rarely, phimosis. 

2. Congenital valves of the male urethra. 

3. Stricture, or other chronic interference with the lumen 
of the urethra. 

4. Prostatic obstruction. 

6. Mahgnant pelvic tumours invading both ureters (e.g. 
carcinoma of the cervix). 

Clinical Features- — ^In hilateral cases there is little to call 
attention to the hydronephrosis other than the symptoms 
of the cause, e.g. stricttire of the xirethra and/or the symp- 
toms of Tiraemia. It is unusual for bilateral hydronephrotic 
renal swellings to appear, for unless the obstruction is re- 
lieved the patient will die before the swellings are large 
enough to be palpable. The conclusive evidence of bilateral 
hydronephrosis lies in pyelographic demonstration. 

In unilateral cases the initial s 3 nnptoms are those of 
unilateral renal colic. As a result of an investigation the 
hydronephrosis is demonstrated by scientific methods. 
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notably pyelography (fig. 439). In late cases a renal swelling 
is palpable, but again it is necessary to prove its nature 
by pyelography. 

Complications of a Hydronephrosis 

Infection = Pyonephrosis. 

Hcemorrhage into the Sac . — Severe hsematuria sometimes 
accompanies this complication. 

Mu'pture . — ^A hydronephrosis usually ruptures extraperi- 
toneally. Cases of intraperitoneal rupture are recorded. 
These complications are tabulated in order of frequency. 




Fig. 438. — Kenal type of hydro- 
nephrosis. All the renal parenchyma 
has been destroyed. (R.C.S. 148.1.) 


Fig. 439, — A hydronephrosis injected 
with sodium iodide through a ureteric 
catheter (instrumental pyelography). 


Treaianent. — In early cases the cause must he removed. 
In later unilateral cases, when the other kidney has been 
shown to be healthy, nephrectomy is advised, but it must be 
emphasised that it is the modern tendency to remove a 
hydronephrotic kidney only when its parenchyma is com- 
pletely, or nearly completely destroyed. In other cases 
the kidney is conserved by some form of plastic opei^tion, 
which restores the patency of the lumen of the ureter. 
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such as dividing the ureter at the point of constriction 
near the pelvis, and implanting the distal end in the lower 
part of the dilated kidney pelvis. Conservative operations 
of this kind are sometimes rewarded by a partial regeneration 
of kidney parenchyma. 

Renal. CAixJXJLTrs 

Varieties. — Stones found in the kidney usually belong to 
one of the following types : 

Oxalate. Calculus . — Popularly known as the mulberry, 
or hedgehog, stone, it is covered with sharp projections. 
These cause the kidney to bleed, and altered blood is pre- 
cipitated on to the surface of the stone. Pig. 440 shows 
two oxalate calctdi. The larger was removed from the right 
kidney and the smaller from the left of the same individual. 



Fig. 440. — Oxalate calciili removed by operation. 


The larger is black, owing to altered blood. The smaller is 
beginning to be discoloured around its sharp projections. 
These specimens illustrate clearly the process by which the 
oxalate calculus changes its complexion. Oxalate calculi 
cast an exceptionally good shadow, and this is fortunate, for 
often, by virtue of their spiked nature, they give rise to 
symptoms when comparatively small. 

Phosphatic calculi are smooth and dirty white. In an 
alkaline urine they enlarge rapidly, and often fill the renal 
calyces, taking on their shape. A characteristic branched 
specimen is shown in fig. 441. Because they are smooth, 
■ these calculi give rise to few symptoms until they have 
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attained a large size. By reason of their size, rather than 
their density, they are demonstrated readily by X-rays. 



Fig. 441. — Phosphatic calculi. !N^ote the branched nature of one of the 

specimens. 

TJratic calculi consist mainly of xiric acid, sometimes 
accompanied by urates. They are hard and smooth, and 
since they are usually multiple (fig. 442), are typically faceted. 
Their coloixr varies from yehow to reddish brown. Ptxre mric 
acid calculi do not oast a shadow under the X-rays, but 



^4 scale. 


Fig. 442. — cluster 
of uratic calculi re- 
moved from the lower 
pole of the left kidney 
of a woman of 45. 
Partial nephrectomy 
was performed because 
these stones had de- 
stroyed the lower pole. 
The kidney function 
was preserved 


absolutely pure uric eicid calculi are ujaconiiiioii ; tbe ixi0;jority 
cohtMn enough, oxala/te crystals to render them opaque. 


Stones composed entirely of bacteria are not very uncommon. 
They are soft and usually multiple. 

Cystin cal^lus is soft like beeswax, but shows in the X-rav 
because ot the sulphur it contains. Yellow when first removed, it 
changes on e:spK>sure to a greenish hue. Cystin stones are rare, and 
only occur m subjects with that inborn error of metabolism 
cy snnuria . 
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Xanthin calculi are rarer stilL They are smooth and round, 
and show a lamellar structure. 

Indigo calculi are absurdly rare, but it is not unknown for them to 
be referred to in academic examinations. Blue in colour, they are 
derived from indican. The number of cases recorded can be counted 
on the fingers of one hand. 

iSEItiology. — Certain individuals have attacks of oxaluria or phos- 
phaturia, while excessive deposits of urates are common from time 
to time in everybody, yet comparatively few suffer from urinary 
calculi. Even patients who habitually pass one of these substances 
in a concentrated form known as gravel often escape the misfortune 
of stone. Eor a true renal calculus to form, the crystals must become 
incorporated with organic matter. Speaking scientifically, a renal 
calculus is an irreversible colloidal adsorption product ; irreversible 
because it cannot be dissolved in its original solution ; colloidal 
because it has entered into organic combination with some colloidal 
substance such as fibrin ; adsorption, because a colloidal solution 
will take up more crystals than an inorganic solution. 

Clinical observation has demonstrated that persons who live in 
certain localities are prone to stone ; that there is a familial tendency 
to the disease ; that residents in the tropics are affected more often 
than those dwelling in cool or cold climates ; and that urinary stasis 
and infection directly predispose to stone. These are readily under- 
standable and undisputed facts. 

Clinical Features* — ^The symptoms of renal calculus are 
very variable, and tlie nature of the condition is sometimes 
obscure until an X-ray examination has been made. 

Quiescent Calculus. — Some stones, especially those com- 
posed mainly of phosphates, lie dormant for a long period, 
the patient being unaware of their presence. Progressive 
destruction of the kidney is inevitable, and secondary 
infection occurs eventually in most instances. 

The cardinal symptoms of renal calculus are pain and 
hsematuria. 

Pain is the leading symptom in 76 per cent, of cases. 
Three varieties are described : 

Fixed renal 'pain is located in the renal angle posteriorly 
(fig. 443), or in the hypochondrium anteriorly. It is often 
worse on movement, particularly on walking upstairs. The 
patient may be unable to sleep on the diseased side 
(Fenwick). 

Renal Colic» — ^Attacks of renal colic passing from loin to 
groin are characteristic (fig. 443). Renal colic sometimes 
culminates in strangxjr-y, that is, an intense pain referred to 
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the tip of the urethra accompanied by the passage of a few 
drops of bloodstained urine. 

Referred Pain. — In exceptional cases the pain of renal 
calculus may be referred : 

{a) To the bladder, and take the form of bladder pain 
accompanied by urgent and frequent micturition. 

(6) To the correaponding testicle, but this is usually accom- 
panied by renal colic. 

(c) To the sole of the foot, the heel, or the thigh of the 
corresponding side. 

(^) To the coviralatcral healthy organ (the reno-renal reflex). 



Hsematmia. — ^Under 50 per cent, of patients with renal 
calculus suffer from hsematmia, but red blood corpuscles 
may be found in the urine by the microscope in nearly all 
cases when the blood is not apparent to the naked eye. 
When hsematuria is a symptom it usually occurs in small 
quantities after an attack of pain. In rare cases hsematuria 
is severe and is the leading, or only, symptom. 

Pytuia. — Pus may be found in the urine, and is a frequent 
accompaniment of cases of renal calculus of considerable 
standing. 

X-ray Ebcaxninatioii. — So important is the X-ray examina- 
tion in the diagnosis of the case that this will be a convenient 
place to mention some cardinal points connected "with 
radiography for urinary calculus. Before the examination 
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th.e alimentary canal must be cleansed by the administra- 
tion of a vegetable purgative, for minerals in the gut cast a 
shadow. The whole urinary tract, both kidneys, their ureters, 
and the bladder must be examined in every case. If a shadow 
is cast which may be a calculus in the kidney or ureter, the 
diagnosis can often be settled by re-examination after the 
passage of an opaque ureteric catheter, or by pyelography. 

The following structures and substances from time to time east 
a shadow which at first sight may appear to be a possible stone : 

(i) Calcareous lumbar or mesen- 
teric glands. 

(ii) A concretion in the appendix. 

(iii) Drugs in the alimentary canal, 
e.g. bismuth. 

(iv) Phleboliths. 

(v) The ossified tip of the twelfth 
rib or external arcuate ligament. 

(vi) A chip fracture of the trans- 
verse process of a lumbar vertebra. 

The most characteristic loca- 
tion for a renal calculus is opposite 
the transverse process of the 
second lumbar vertebra (pelvis 
of kidney, fig. 444). 

Treatment. — ^In the acute stage 
of calculus colic the patient S'!®- 444. — Stone m the pelvis 
should be ordered morphia and 

atropine in full dosage in accordance with his age. Plenty 
of bland fluids, such as barley water, should be imbibed, and 
urinary antiseptics are prescribed to prevent infection. 

Nephrolithotomy . — As soon as the diagnosis is confidently 
established, and the other kidney has been proved to be 
functioning satisfactorily, renal calculi should be removed 
unless there is some definite contraindication to operation. 
The kidney is exposed in the loin and delivered. 

If the stone is in the kidney substance it is located with a 
round-bodied sewing needle, which, when introduced into the 
kidney, will be felt to grate upon the stone. An incision of 
such a size as to permit removal is made directly over the 
stone. On no account should the whole kidney be sliced 
along “ Brodel’s line,” as was the practice in days gone by. 
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for bisection mutilates the kidney, and invites serious post- 
operative hsematuria. When the stone or stones have been 
extracted entirely, the wound in the kidney is carefully 
sutured with catgut. The suture line may be reinforced 
with a piece of muscle or a portion of perinephric fat. 

If the stone is in the -pelvis of the kidney, and that structure 
is accessible, the stone will be removed by opening the pelvis 
posteriorly (pyelotomy) rather than by traversing the 
parenchyma. After removal of the stone the edges of the 
wound are approximated by interrupted stitches of fine 
catgut, a flap of fatty tissue being brought over the suture 
line. 

In specially equipped clinics it is possible to radiograph 
the exposed kidney. This ensures against any stone or 
portion of stone being left behind, and consequently reduces 
the number of so-called recurrences. The kidney is returned 
to its bed, and the wound sutured with drainage. The after- 
treatment is precisely that of a slight injury to the kidney 
(fl.vS). 

Complications of Renal Calculus 

1. Migration . — ^The calculus may pass into the ureter, 
p. 464. 

2. Urinary Obstruction . — ^Hydronephrosis (p. 464) or 

calculus anuria can arise. 

3. Infection is a constant danger. All grades from 
pyelitis to pyonephrosis are possible. 

CAixjxTLrrs AirtmiA 

That the condition is one of anuria may be suspected when 
a patient has passed no urine for a considerable time, yet the 
signs of a distended bladder are wanting. The suspicion is 
confirmed by the passage of a catheter. Calculus anuria 
arises in one of the following ways : 

1 . Both ureters become blocked with stones. 

2. A calculus becomes impacted in the ureter of a sole 
existing kidney, the other kidney being congenitally absent, 
previously removed, or destroyed by disease. 

3. A calculus blocking one ureter and reflex anuria of the 
contralateral organ (rare). 
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CSIinical Features. — Period, of Tolerance^ — ^Th.e patient 
passes no urine, but remains in fairly good condition and 
does not necessarily experience pain, for a variable period 
up to four to six days. This is foUovs^ed by ursemic con- 
vulsions and coma. Tbe latter symptoms sometimes become 
manifest comparatively suddenly. 

Calculus anuria is an urgent condition even before signs of 
uraemia have developed. An immediate X-ray examination 



Fig. 446. — Stone impacted in the Fio. 446. — Cabot’s method of 

uroteric orifice as viewed through performing nephrostomy, 

the oystoscope. 

may be most helpful. On the other hand, the shadows of the 
stones are not infrequently obscured by gaseous distension 
of the intestine, for full preparation of the patient is impos- 
sible. Cystoscopio examination sometimes yields valuable 
information ; for example, a stone may be seen wedged in a 
ureteric orifice (fig. 445), or oedema and haemorrhagic exudate 
on one side will indicate the side which requires immediate 
relief. If stones are located in the pelvis of each Mdney 
immediate operation is indicated, and the rule should be to 
operate upon the side in which the patient last experienced pain, 
for it is upon thte side that the kidney is likely to be more 
potentially active. The operation should be one of nephros- 
tomy, that is, placing a De Pezzer’s catheter in the kidney 
pelvis in the manner shown in fig. 446. If the stone is 
accessible, it may be removed at the same time. In every 
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case nephrostomy should be attempted. If, by an unlikely 
mischance, the kidney explored is found to be diseased 
hopelessly, nephrostomy must be performed upon the other 
side. 

The after-treatment consists in giving diuretics, and the 
best diuretic is an intravenous saline. Preparations should 
be made for blood transfusion, for sometimes the haemor- 
rhage from the incised oedematous kidney is excessive. 

UbETEBIO CAECtTEUS 

A stone in the ureter nearly always has its birth in the 
kidney, but authentic cases of primary ureteric calculus are 

on record. In 90 per cent, of 
cases the stone is single ; it is 
frequently elongated, resembling 
a date stone in shape (fig. 447). 

Clinical Features. — When a 
stone descends into the ureter 
there is an attack of renal colic. 
This is repeated at longer or 
shorter intervals, until the stone 
is ejected into the bladder, or becomes impacted in the 
xureter. Should impaction occur the stone is usually 
arrested at one of the three points of anatomical con- 
striction of the ureter, namely, at the outlet of the renal 
pelvis, at the brim of the bony pelvis, or at the entrance of 
the ureter into the bladder. The diagnosis is established 
by those methods which have just been detailed in the 
discussion on renal calculus. The passage of an opaque 
ureteric bougie is practically essential (fig. 448). 

Treatment. — Expectant . — ^If the calculus is shown by the 
X-ray to be small, and the patient is having attacJ^ of 
ureteric colic, there is every chance that the stone will be 
passed naturally. The patient is encouraged to drink large 
quantities of bland fluid ; urinary antiseptics and anti- 
spasmodics, such as atropine gr. or better, tinct. ammi 
visnaga3ito 3 iii well diluted with water, t.d.s., are prescribed. 
The treatment is controlled by repeated radiographs. 
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■piG. 447, — Ureteric calctilus 
removed by operation- 
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Instrumental Treatment . — ^The passage of a iireterio bougie 
is occasionally attended by the expulsion of the stone. 
Various instruments are on the market for dilating the ureter 
through the oystoscope. If the stone is pouting through the 
ureteric orifice, it may be seized with special forceps through 
an operating cystoscope and extracted there and then. 

Operative treatment 
is indicated ; 

(o) When expect- 
ant and instrumental 
treatments have 
failed. 

(6) When it is 
judged that the stone 
is too large to pass 
naturally. 

(c) When the stone 
has become impacted. 

There should not 
be undue delay in 
removing a calculus 
which is not passing 
onward, and if an in- 
travenous pyelogram 
shows that the kidney is dilated, the operation should be 
hurried forward, for, amongst other complications which 
may be expected is infection, which seriously jeopardises 
rapid convalescence after removal of the stone. 

Operation. — ^The most popular route for the removal of a ureteric 
calculus is the extraperitoneal. An incision is made in the line of the 
ureter, the external and internal oblique muscles are divided, likewise 
the transversalis. The peritoneum is then gently mobilised by gauze 
dissection until the dilated ureter is found adhering to its under sur- 
face. The stone is sought by palpation, and, if possible, is milked 
upwards or downwards to a convenient point for extraction. When 
this is not possible the ureter is opened and the stone drawn out by a 
scoop or forceps. Occasionally the stone is so firmly impacted that 
the only course is to incise the ureter directly over the stone. This 
practice, however, should be avoided whenever possible, for the 
ureter’s lining membrane is damaged at this spot, and is less likely to 
heal quickly than when the incision is made through healthy tissue. 



Fig-. 448. — Stone in the ureter. Catheter 
passed alongside the stone. 
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The opening into the ureter is always longitudinal, and after extrac- 
tion of the stone it may be loosely approximated by a few interrupted 
stitches. The wound is drained, and there is a free leakage of urine 
for a week or more. ^During convalescence urinary antiseptics are 
administered. The mortality of this operation is very low, the end 
results are exceedingly satisfactory, and, if there are no stones left 
in the kidney, recurrence is almost unknown. 


INFECTIONS OP THE KIDNEY 

Pybuctis 

pyelitis is understood inflammation of the pelvis of the 
kidney without involvement of the renal parenchyma. In 
the majority of cases the Bacillus coli is the infecting agent, 
but streptococci, staphylococci, and the B. proteus are some- 
times responsible. 

Acute pyelitis is a common condition. Infection may be 
primary or secondary to some form of urinary obstruction. 
In primary cases women are more often affected, and the 
right side is much more often attacked. The diagnosis is 
difficult, for abdominal rigidity and tenderness are in 
evidence. Atypical cases are sometimes confounded with 
acute retroeseoal appendicitis. In typical examples of acute 
pyelitis the temperatiire is high — 103° to 105° F. Rigors 
are usual, and there is frequency of micturition. In the early 
stages, when it is so imperative to make a correct diagnosis, 
the urine is clear. If, however, a catheter specimen is 
centrifuged and examined microscopically, pus cells can 
often be demonstrated. 

Pyelitis of pregusucy usually commences during the 
fourth month, and is practically confined to the right kidney. 
The condition has been attributed to pressure upon the 
ureter of the enlarging uterus. The symptoms are similar 
to those of acute pyelitis. Excretion pyelography shows 
that the pelvis and ureters, especially the right, are always 
dilated during pregnancy (fig. 449). 

Tre&riimexit of Acute Pyelitis. — ’IVhen rigors are com- 
mencirig, quinine in 5-grain doses t.d.s. may be ordered. If 
the pain is severe morphia is necessary. Liberal draughts 
of barley water should be imbibed. Unless the urine is 
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strongly alkaline, it is best to start by producing an alkaline 
tide by tbe following mixture : 

R Pot Cit. ..... gr. xl 

Tinct. Hyoscy. . . . . TT\^ xx 

Infus. Buobu. .... ad. gss 

After the first two days, when the urine is thoroughly 
alkaline, an acid tide is commonly produced by giving 
sodium acid phosphate gr. 

30 followed by urotropin 
gr. 5, but acid ammon. 
phos. is superior as an 
acidifier of the urine (see 
p. 468). The latter should 
be prescribed separately to 
avoid decomposition. We 
have found intravenous 
urotropin 5 c.c. of a 40 
per cent, solution injected 
daily for six or seven 
days very efficacious. An 
autogenous vaccine is re- 
commended for all cases 
which tend to become 
chronic. 

Chronic Pyelitis. — ^The 
leading symptoms are 
frequency and pyuria. 

The treatment should be 
directed to removing the 
cause, prescribing urinary antiseptics, and administering 
an autogenous vaccine. In persistent cases, washing out 
the kidney pelvis through a ureteric catheter with a weak 
colloidal silver preparation is sometimes helpful. 

Bacilluria is akin to chronic pyelitis, but there is no 
demonstrable lesion of the urinary tract. The patient con- 
tinues to excrete pus and organisms in the urine. Urinary 
antiseptics and an autogenous vaccine should be persisted in, 
but the condition is often vei'y chronic. 



Fig. 449 — Excretion pyelo^ram 
hours after an inieetion of uroselectan 
B, in a case of pyelitis of pregnancy. 
(ID. Baird.) 



468 


A SHORT PRACTICE OF SURGERY 


SOMK URINARY ANTISEPTICS 

Acid amnion ium phosphate and ammoniuna chloride are superior 
as acidifiers of the urine to sodium acid phosphate. The following* 
is a good prescription : 

Acid Ammon. Phos. .... gr. xx 

Syr. Limonis ..... ss 

Aq. ad. ...... ij 

t.d.s. p.c. 

11 examine by mouth has stood the test of time as a good urinary 
antiseptic, and in a well-acidified urine it cures one-third of all cases 
of pyelitis and cystitis, providing that there is no underlying surgical 
lesion. When this drug is administered it should be given with 
ammonium chloride in the following mixture : 

Ammon. Chloride .... gr. xx 

Hexamine ...... gr. x 

Liquid ext. of Liquorice . . . xxv 

Aq. ad- ...... ij 

Not only is ammonium chloride a better acidifier than sodium acid 
phosphate, but a mixture containing ammonium chloride and 
hexamine remains stable for more than two weeks, whereas, as is 
well known, when sodium acid phosphate is used the hexamine must 
be prescribed separately. 

Neotropin . — ^The usual dose of neotropin is two dragees by mouth 
for four days, with copious draughts of barley water. The urine 
turns a brilliant orange. Neotropin is equally effective whether the 
urine be acid or alkaline. 

Ketogenic JDiet . — ^The treatment of intractable urinary infections 
by the use of ketogenic diet has received considerable attention. 
The production of ketonuria of a pH of 5-5 renders the urine highly 
bactericidal. Por the technique of this treatment medical works 
should be consulted. 


PYEIiONEPHRITIS 

The old term for this condition was surgical kidney/’ 
and no doubt in the days of unsterile catheterisation, when 
acute retention of urine was even more common than it is 
to-day, acute pyelonephritis was a frequent and dreaded 
condition. Pyelonephritis is also a frequent complication of 
cases of fractured spine with injury to the spinal cord. 

While there is no dividing line between acute pyelitis and 
acute pyelonephritis, the latter condition much more often 
follows obstruction of the lower urinary tract with super- 
added infection. It is frequently bilateral and often 
fatal. 

Morbid Anatomy • — ^If a kidney of a patient who has died 
from acute pyelonephritis is split longitudinally, we see 
under the capsule miliary abscesses due to infection of the 
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lymphatics. The -whole parenchyma is swollen, and yellow 
streaks of pus can he seen following the lines of the urini- 
fero-us tubules. 

Clinical Features. — ^The symptoms are similar to those of 
ultra-acute pyelitis. In addition the tongue is dry and 
furred, and the patient complains of intense thirst. Later, a 
low, mu-ttering delirium, followed by coma, the res-ult of 
combined septicaemia and uraemia, carries o£E the patient. 

The treatment is largely preventive. For instance, it is a 
surgical crime to pass a catheter on a patient with acute 
retention without full aseptic ritual. Once the condition has 
developed the only treatment is to decompress the bladder 
slowly, if it is distended, and to follow the programme 
detailed for acute pyelitis. 

Pyoutbpecrosis 

The kidney is simply a bag of pus. The condition is 
■usually due to an infection of a hydronephrosis or the result 
of a continued suppurative process in the kidney. 

The diagnosis is arrived at by proving that one kidney is 
entirely or almost entirely out of action. Excretion pyelo- 
graphy gives no shadow at all, or a very faint one, and this 
negative evidence is useful. By cystoscopy pus may be seen 
coming down the affected ureter, and dye introduced into the 
veno-us system does not appear on that side. 

Treatment. — ^The orthodox treatment is to drain a pyo- 
nephrosis in the first instance, and later to perform 
nephrectomy. Owing to the great difficulties in excising 
the kidney, or rather the shell of the kidney, after long- 
continued suppuration, we are inclined to think that in 
some instances the small additional risk of performing 
primary nephrectomy should be taken. 

CARBUNCUE OF THE KIDNEY 

The source of origin of the organism is most often a cutaneous 
lesion, such as a boil, carbimele, or whitlow, and the staphylococcus 
aureus is conveyed to the kidney via the blood-stream. 

Morbid Anatomy. — On splittmg open the kidney there is a necrotic 
mass of tissue, usually towards one pole. 

.ZBtiology. — There is often a history of injury such as a blow upon 
the loin. If such a blow occurs while the patient is suffering from 

30 
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a cutaneous staphylococcal lesion, a carbuncle of the kidney is liable 
to develop. 

Features. — ^Thexe is an ill-defined, tender swelling in the 
loin, persistent pyrexia, and leucocytosis. Pyelography may be 
helpful in determining the diagnosis. 

The treatment, in most cases, should be nephrectomy. 

Peeihephkic Abscess 

In many instances the perinephric fat appears to be 
primarily attacked by blood-borne infection. Again, the 
infecting organism is frequently the staphy- 
lococcus aureus. In the maj ority of instances 
the kidney is unaffected, and remains healthy 
if the abscess is opened early. In the 
minority the perinephric infection is an 
extension of infection from the kidney. The 
early diagnosis of perinephric abscess is often 
very difficult. The symptoms are those of 
pyrexia, combined with tenderness and full- 
ness in the loin. One should not wait for 
an obvious swelling in the loin, but explore 
as soon as the condition is strongly suspected. An incision 
is made in the loin, and the abscess drained. 

RnisrAii TuBBECtriiOSis 

Almost invariably one kidney is the primary seat of urin- 
ary tuberculosis. For a long period the disease is limited to 
this kidney, but eventually the tuberculous process spreads 
to other parts of the genito-urinary mechanism. Renal 
tuberculosis is usually blood-bome. It is possible for the 
kidney to excrete tubercle bacilli from the blood-stream 
without itself becoming diseased. Sometimes a clump of 
tubercle bacilli is arrested in the kidney during this process 
of excretion, and another case of renal tuberculosis has 
commenced. 

Clinical Features. — ^The patient is often a young adult. 
The symptoms are very variable, and it requires an astute 
clinician to suspect their time cause in the early stages of the 
disease. 



Fig. 450. — 
Periiiephri c 
abscess. 



PATHOLOGY 


A. Cavernous form 
(very common). 

|B| 

C. Tuberculous ulcer 
(rare). 

“ It tends to burst 
like a bombshell.” 

A caseous mass divided 
by fibrous septa. 

Hsematuria a 
leading symptom- 

D. Hydronephrosis 
(rare). 

E. Pyonephrosis. 

F. Pseudo -calculi. 




( 

1 PUS 

\ N 


V_J" 

Secondary i n f e c- 
tion,B. coll, etc,, very 
prone to supervene. 

On X-ray examina- 
tion calcified tubercu- 
lous areas in the kidney 
simulate calculi- 

Gr. Miliary- 

H. Chronic inter- 
stitial nephritis. 

I. Tuberculous peri- 
nephric abscess. 


(S^ 


Vb \ 11 

y j / 



A part of a general 
tuberculous process. 

Found in subjects 
who die from severe 
extra -urinary tuber- 
culous lesion. 



Fia. 461. — Types of tiaberculous kidney (xnacroscopic pathology). 

In all cases the nreter is thicker than usual, and frequently it is also shorter 

(sclerosing periureteritis). 
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FregLuency of micturition is perhaps the most eharacteristio 
symptom. The patient states he has to get up to pass urine 
several times during the night, 

Paiu. — (a) Renal ^ain. — ^In this case it takes the form, 
of a dull, heavy ache in the loin, xmrelieved by lying down. 
This symptom is 
infrequent. 

(6) Bladder 'pain 
is more often in 
evidence. It comes 
on in attacks last- 
ing two to three 
days, and the pain 
is referred to the 
tip of the penis. 

Bladder pain is 
due to a cavernous 
tuberculous focus 
(fig. 452) in the 
kidney bursting 
“like a bomb- 
shell ” into the in- 
terior of the organ. 

The tuberculous 
debris is carried to 
the bladder and Fia. 452. — CaveiMious t 3 rpe of Txrinstry tuber- 
irritates it oxilosis. There is a cavity filled, witli caseous 

n- i," • material in the upper pole of the kidney (A). 

uSexnStlUlA may Note the greatly thickened ureter, 
alone be present. 

It is rare, and occurs in that variety of tuberculous kidney 
shown in fig. 451. 

CoxLstitatioxial Symptoms. — W^asting and a raised evening 
temperature are usually late manifestations. 

On Examin ation. — ^It is imusual for a tuberculous kidney 
to be palpable. "When a patient with renal tuberculosis 
has an enlarged kidney which can be felt, it is by no 
means certain that this kidney is the one which is 
diseased, for compensatory hypertrophy of the contralateral 
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organ sometimes makes the healthy kidney both large and 
tender. 

The line of the ureter, and (in the male) the prostate, 
vesicles, vas, and epididynois shonld be examined for thicken- 
ing, which bespeaks tubercnlous invasion of these parts. 

Collecting Urine for Examination. — ^The meatus must be 
cleansed carefully to avoid contamination by the smegma 
bacillus which, like the tubercle bacillus, is acid-fast. A 
sterile catheter is used to draw off the specimen of urine. 
If the report, “ pus and tubercle bacilli present,” is returned 
from the laboratory, it is certain that we are dealing with a 
case of urinary tuberculosis. When tubercle bacilli without 
pus are found, it is possible that the organisms have been 
excreted by a healthy kidney. 

On Cystoscopy. — The most typical picture is the “ golf- 
hole ” Tireter. The xireteric orifice on the affected side is 


drawn up and gaping. This phenomenon is the direct result 
of sclerosing periureteritis. In earlier cases there may be only 


a little redness, pouting 
of the cedematous mucous 
membrane, or a slight out- 
ward displacement of the 
ureteric operdng to indicate 
the side which is diseased. 
In still others the ureteric 
orifice is quite normal, 
though perhaps an eMux of 
pus may be seen or a delay 
of excretion of dye, which 
has been introduced into 
the venous system, noted. 
Ureteric catheters are 
passed, and specimens of 
urine obtained from each 
kidney. These specimens 
are sent to the laboratory 
for examination. 



Pyelography often yields 


Fig. 453 — Note the irregular tuber- 
culous ureter. 
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valuable information (fig. 463). A cavitation in the kidney 
shadow is of ominous significance. 

Treatment. — If it can be shown that the contralateral 
kidney is free from tuberculosis, the diseased kidney and 
ureter should be removed. The most elaborate conservative 
treatment under ideal conditions in a Solarium fails to cure 
renal tuberculosis. The results of nephro -ureterectomy are 
excellent and the operative mortality is now under 2 per cent. 

THE SXJRGICAn TREATMENT OF BmOHT’S DISEASE 

Cases of acute parenchymatous nephritis with threatened uraemia 
may be benefited by renal decapsulation (Edebohl’s operation). 
Kach kidney is exposed, and its capsule opened by a longitudinal 
incision. The capsule is stripped off the kidney with a finger. This 
allows the kidney to swell, and permits the congested tubules to 
function. 

The operation is quite useless in advanced uraemia, but if it is 
performed at the right time, it may be distinctly beneficial. 


Neoplasms op the Kidney 

Benign Neoplasms 



Adenoma* — Pea-like cortical adenomata are sometimes found at 
necropsy. They give 
rise to no symptoms 
during life, and are of 
aeadem ic interest only . 

An. angioma is 
usually of the 
venous type, and 
may give rise to 
profuse hsematuria. 

Fig. 454 shows a 
kidney containing 
a venous haeman- 
gioma. The patient, 
who was a woman 
of 35, had attacks 
of painless hsema- 
turia extending over 
five years. 

Papilloma of the 

.Av>al ■ - *1 *10.454. — Angioma of the kidney. The kidney 

renalpelvis is similar .^as excised for profiise painless haematuria. 
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in structure to papilloma of the bladder. It tends to invade 
the kidney proper, and to take on malignant characteristics. 

Benign tumours of the kidney are rare, and are only 
recognised after the organ has been extirpated. A good rule 
is “ all neoplasms of the kidney which can he recognised clinic- 
ally should he considered malignant and treated as such.’* 

Malignant Neoplasms 

Grawitz’s tumour {syn. hypernephroma) is the commonest 
neoplasm of the kidney (fig. 455). It may occur in any 



Fic« 455. — Grrawitz’s 
tumour (hyperneph- 
roma) in a patient 
aged 52. 


Fig. 456. — Grawitz’s tumour (hyper- 
nephroma) removed successfully by the 
transabdominal route. 


part of the renal parenchyma, but it is slightly more often 
found in the upper pole. On section, in its early stages, the 
tumour is foxmd to be encapsulated. It is made up of 
polygonal cells containing lipoid material, which gives it a 
characteristic yellow hue. Encysted haemorrhages (fig. 466) 
into its substance are common, and in this respect it simu- 
lates congenital cystic kidney, from which it may always be 
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(listinguislied macrosoopically in the fresh state by its yellow 
colour. Tho growth remains enoapsuled for a varying 
period. Eventually it always breaks its confines, and is 
prone to grow into the renal veins. Pieces of grow~th become 



Fia- 457. — Carcinoma of the kidney. The organ was excised because of 

profuse hsematuria. 

detached, and are swept into the circxdation when metastatic 
deposits become disseminated widely. 

True carcinoma presents an appearance similar to car- 
cinomata elsewhere (fig. 457). 

Wilms’s tumour {syn. “ sarcoma ” of the kidney) is a 
mixed tumour arising from the connective tissue of the 
kidney. In early infancy such tumours are sometimes 
bilateral, and were formerly thought to be sarcomata. In 
unilateral cases, which usually occxtr in children about the 
ages of 3 or 4 years, the tumour tends to remain encap- 
sulated for several months. It grows rapidly, pushing aside 
the kidney rather than infiltrating it, and often reaches an 
enormous size. This tumour is very malignant once it has 
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broken its confines, and it metastasises both by way of 
lymphatics and the blood-stream. 

Clinical Features. — ^Neoplasms of the kidney are divided 
into two great classes : 

Those occurring in children between the ages of 1 
and 5. 

Those occurring in adults after the age of 40. 

Between the ages of 5 and 40 malignant neoplasms of the 
kidney are uncommon. 

Those occurring inihe Adult 
(notably Grawitz’s tumour). 

— The first sign is painless, 
profuse, intermittent haema- 
turia. Clot colic may follow. 

The patient should be ex- 
amined while the bleeding is 
in progress, and by cysto- 
scopy it is possible to see 
from which side the blood is 
coming. Pyelography may 
be helpful in determining the 
diagnosis (fig. 438). It is 
exceptional to find a palp- 
able renal swelling, although, 
on occasions, this is the lead- 
ing symptom (see fig. 455). 

In the male a rapidly oncom- 
ing varicocele is a suspicious 
sign of a mahgnant kidney 
tumoxu (fig 455). Two conditions simulate a renal neoplasm 
to a point of nicety . 

(а) Haemorrhage into a hydronephrosis. 

(б) Congenital cystic kidney with hsematuria. 

Those occurring in Children . — Haematuria is conspicuous 
by its absence. In very young children bilateral renal 
tumours (Wilms’s tumour) present a typical clinical picture. 
The kidneys grow to an enormous size, but unlike congenital 
cystic kidneys, they are comparatively smooth. The child 
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Fig 458.- — Pyelogram in a case 
of malignant left kidney. The only 
symptom was painless haematuria. 
Note that the calyces, particularly 
the upper ones, are distorted by 
invasion of the growth. 
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wastes ; its ribs soon become conspicuous, and the cachectic 
facies bespeaks the hopelessness of the condition. 

Unilateral renal neoplasm occurs in somewhat older 
children (3 to 5). Pathologically the neoplasm is often a 
teratoma. Again haematuria is absent, and because, as we 

have seen, the tumour tends to 
grow within its capsule, pushing 
the rest of the kidney away, the 
reniform shape of the kidney is 
lost. On this account these 
tumours are difficult to diagnose, 
and on the left side they mimic 
an enlarged spleen. 

Treatment. — ^With early diag- 
nosis nephrectomy offers a con- 
siderable hope of a cure. With- 
out nephrectomy a malignant 
neoplasm is invariably and rapidly 
fatal. When the tumour is large, 
such as is the case in a unilateral 
Wil m s’s tumour, the abdominal 
route will be chosen for the re- 
moval of the organ. 

Primary Carcinoma of the Ureter 
(fig. 459) is very rare and diflftcult to 
diagnose. A persistent defect in the 
line of the ureter on pyelography is 
the only guide. The symptoms simu- 
late exactly those of a malignant 
kidney. 

OPERATIONS UPON TTriB BJIDNEY 

Surgical Approach. — ^The kid- 
ney can be approached via the 
loin or through the abdomen. The indications for the latter 
route are very limited. 

- — The older method of exposing the kidney 

j Moms s incision. The incision commences first below the angle 
made by the lower edge of the twelfth rib with the outer border of 
xne erector spinse, and it passes downwards and outwards towards 
the anterior superior iliac spine. Within the limits of the incision. 



Fio. 459* — Priraary carcin- 
oma III an excised ureter. 
(Bavis and Sacks.) 




479 


THE KIDNEYS AND URETERS 

all muscular layers are incised until the extraperitoneal fat is 
reached. This incision is effective, but it gives rise to more 
bleeding, and is definitely more liable to be followed by post-opera- 
tive hernia than its usurper ; 

Mayors Incisioii. — ^This incision commences over the centre of the 
erector spinse at the level of the upper border of the twelfth rib, and 
passes directly downwards for 3 in., where it curves outwards to form 
a L (fig- 460). 

1. The erector spinae sheath is incised vertically, and the erector 
spinae muscle is retracted medially. 

2. The deep aspect of the erector spinae sheath is incised longitu- 
dinally. 

3. The quadratus luniborum is retracted medially. 

4. The extraperitoneal fat and peritoneum are pushed laterally. 



Fig. 460, — Mayo’s incision. 


5. The fascia of Ziickerkandl is torn through, and the perirenal 
fat is cleaned by blunt dissection from the capsule of the kidney. 
During these manipulations the twelfth dorsal nerve is carefully 
preserved. 

If more room is required ligaments uniting the twelfth rib to the 
vertebra are divided, and the twelfth rib is pulled upwards. If still 
more room is needed the twelfth rib may be excised subperiosteally. 

2. The Anterior Route* — ^Transperitoneal approach to the kidney 
is limited to the removal of immense renal tumours. It should on 
no account be employed if there be any question of the lesion being 
infected- The usual incision is a T-shaped one, the vertical limb 
being over the rectus, and the horizontal limb passing outwards 
towards the loin. When the peritoneum has been opened, the first 
step is to mobilise the colon medially by incising the peritoneum over 
its lateral aspect. By gauze dissection the colon and the attached 
peritoneum are gently pushed towards the middle line and the kidney 
is exposed. 
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CThe opercitioTis uLpoTi the hidney a/re : 

1. Nephrectomy. 

2. Partial nephrectomy. 

3. Nephrotomy — ^usnally nephrolithotomy . 

4. Nephrostomy. 

5. Nephropexy. 

6. Renal decapsulation. 

7. Plastic operations upon the renal pelvis. 

THE STjniAIUE3SrA.I- BOniES 

Oalci&catloxi of the Suprarenal. — calcified suprarenal gland, is 
difficult to interpret in an X-ray picture ; it is liable to he confused 
with a renal calculus. Areas of calcification in the suprarenals have 
been observed in Addison’s disease. 

Tumours of the Suprarenal Cortex. — Whether or no certain 
Grawitz’s tumours arise in adrenal rests in the kidney is disputed 
by some. With that problem we have no concern here, but it is 
necessary to draw attention to a rare neoplasm occurring in the 
suprarenal body itself. This tumour arises in the zona fasciculata. 

Olvntcal JB'eatures , — Little girls are the usual victims. I^uberty is 
precipitated ; the child of 45 or 5 presents a full growth of pubic hair 
and well-developed breasts. In the case of a boy of T, the child was 
hearded, and had to he shaved daily. Cases of successful removal 
of the tumour have been reported, but often this neoplasm is very 
malignant and secondaries soon appear in the liver, spleen, and in 
bones, notably the skull. 

Occasionally tumours of the suprarenal arise in adult life when 
they are not associated wrth the above symptoms. A very large 
suprarenal ttimour, which clinically resembled a spleen, was success- 
fully extirpated from a middle-aged w'oman by C. E. Nor bury. 

Extirpation of the Left Suprarenal Body. — Le Riche advocates 
removal of one suprarenal body in the case of hyperadrenalism. 
The left is chosen because it is more easily removed -than the right, 
which is in the proximity of the inferior vena cava. Left epinephrec- 
tomy has been practised in thrombo-angiitis obliterans, in Raynaud’s 
disease, in spontaneous gangrene of the extremities, in epilepsy and 
in hirsuties in children. The suprarenal body is approached by 
an incision beneath the twelfth rib, which is resected. 

Transplautatioxi of the Suprarenal. — Several cases are on record 
where a suprarenal gland removed with full aseptic precaiitions 
shortly after death has been transplanted into the abdomen of a 
patient suffering from Addison’s disease. This has been followed 
by a great improvement, even in advanced cases. It is a method 
which deserves greater recognition. 



CHAPTER XXIV 

THE BLADDER AND PROSTATE 

Acute Reteisttioist oe Ueiiste 
Acute retention is usually, more correctly speaking, acute 
on chronic retention, for it seldom occurs unheralded. 

iEtiology. — ^While it must be emphasised that the con- 
dition is comparatively rare in women and children, the most 
freq[uent causes are : 

I'Th the male : 

Prostatic enlargement. 

Urethral stricture. 

Acute urethritis. 

Tabes dorsalis. 

In the female : 

Retro verted gravid uterus. 

Disseminated sclerosis. 

Hysteria. 

In the male child : 

Atresia of the meatus and phimosis. 

Urethral or vesical calculus. 

Rarer causes : 

Po st-operative re-tention . 

Blood-clot in the bladder. 

Foreign bodies in the bladder, urethra, or around the penis. 
Rupture of the urethra. 

Tumours of the bladder. 

Spinal injuries and diseases. 

Ropy mucus from cystitis. 

Muscular atony from advanced age, over-distention of the organ, 
or certain poisons, notably belladonna. 

The patient has not passed urine for some time, and is 
unable to do so. The full bladder can be made out by 
palpation and percussion above the symphysis pubis. An 
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attempt is made to elicit the cause of the retention. The 
floor of the urethra is palpated for induration of a stricture, 
the prostate is examined, and the reflexes are tested. 

It is of paramount importance never to relieve, or attempt 
to relieve, acute retention and forthwith send the patient 
home. He must always be confined to bed imme^ately, 
and kept there for at least twenty-four houxs after relief has 
been obtained. Once the patient is at home, or in hospital, 
if the general condition is good, the effect of administering 
a dose of morphia and a hot bath is tried. In a proportion 

Fig. 461. — Bi-coud6 catheter. 



of cases the patient is able to pass urine into the bath. If 
this fails, catheterisation is attempted. This should always 
be performed with full aseptic ritual. A soft rubber catheter 
is used ; if this is xmsucoessful, and the case is one of a 
suspected enlarged prostate, a large bi-coud4 gum-elastic 
catheter (fig. 461) is tried. On the other hand, should the 
case be one of stricture, a gum-elastic olivary catheter 
(fig. 462) is selected. 

Once a catheter has entered the distended bladder the 
urine must be let out slowly, a few ounces at a time. While 




Fig. 462. — Olivary catheter. 


decompression is in progress tlie catheter may Ibe fixed 
temporarily in the urethra, and in order to control the flow 
of urine a stopper is inserted into its mouth. Eour OTxnoes of 
urine are permitted to escape each hour until the bladder is 
empty. The catheter is then removed. 


Decompression of the bladder can be carried out more evenly and 
more slowly, which is most desirable, if the mouth of the catheter is 
connected with a glass U-tube in the manner shown in iig. 465 ; or even 
better, with Kidd’s U-tube (see fig. 467 ). The U-tube should be 
Hung up at such a height that urine just trickles over when the 
j reason signs such as drowsiness indicate 

emptied too quickly, no time should be lost 
+V. refilling the organ with normal saline and then starting 

the decompression anew. ^ 
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//, after a reasonable attempt with catheters, the bladder 
has not been entered, one of two courses may be adopted, 
according to circumstances. 

1. Suprapubic Catheterisation. — ^Under nitrous oxide or 
evipan anaesthesia the front of the distended bladder is 
exposed by a short suprapubic incision- Into the distended 
bladder is thrust a Malecot’s catheter (fig. 463) stretched upon 
an introducer of which there are several patterns. Eig. 464 
illustrates a simple bladder perforator which permits the 
catheter to be introduced without allowing the urine to gush 





Fig. 4 63. — Maleco t catheter. 



Fio. 464. — Apparatus for inserting a Malecot 
catheter into the exposed overfull bladder. 


forth. The cave of Retzius is pro- 
vided with a drain and the wound is 
then closed. The end of the catheter, 
which has been clipped, is connected 
to Kidd’s U-tube or to the home- 
made apparatus detailed in fig. 466. 
This allows the overfull bladder to 



Fig. 465. — Home-made 
apparatus for decom- 
pressing the bladder. 1. 
Urethral catheter. 2. 
Glass tube bent in a bunsen 
flame. 3. A dropper ” 
from a saline infusion set. 


be emptied slowly and steadily. 

2. Suprapubic Puncture with a Hollow Needle. — Supra- 
pubic puncture is a useful method of relieving acute retention 
when catheterisation has failed or the apparatus for intro- 
ducing a suprapubic catheter cannot be readily obtained. 
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Fia. 466. — s-uprapxxbio cath- 
eter has been inserted and the 
bladder is being decompressed* 
with the aid of Kidd’s U-tube. 



Fiq. 467. — Kidd’s U-tube. 



Tte danger of this method is that if the bladder is allowed 
to refill after it has been pxmctnred, leakage into the cave of 
Retzins may occur through the puncture hole. Used as a 
purely temporary expedient under extenuating circum- 
stances, suprapubic puncture is a sound method of relieving 
urgent retention of urine. 

Retentioit with Ovekelow 
Retention with overflow is referred to under the headings 
of “ false incontinence ” and " prostatio enlargement.’* 
The general principles which govern the treatment of this 
condition are similar to the foregoing, but decompression 
of the bladder must be carried out exceedingly slowly. 
Even so, and in spite of every care, the death-rate in this 
variety of retention of urine is very high. 

iN-coKTiNrEJsroB OF Ueine 

Incontinence of urine is divided into two main varieties — 
false and true. 
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False Incontmence. — The bladder is full, the dribbling from the 
meatus being the overflow. False incontinence is observed chiefly in 
association with chronic retention from an enlarged prostate. It is 
met with also in some cases of injury or disease of the spinal cord 
interfering with the centre for micturition. 

True incontinence is subdivided into two clinical varieties : 

(а) The urine dribbles away without further distending the 
bladder. 

(б) The bladder becomes partially distended, but the patient 
exercises inadequate control over the organ . 

Type (a) is the result of extensive damage to the compressor 
urethrae. Difflcult labour, rupture of the urethra, and perineal 
prostatectomy account for a certain number of cases- The remain- 
der are due to organic spinal disease. 

Type (6). — ^The chief sufferers are women and children. 

In Women . — It is not tmcommon for women who have borne 
children to lack complete bladder control. Kxpulsive acts, such as 
laughing or sneezing, may be suflicient to cause an escape of urine. 

In Children . — ^This embraces that well-known clinical entity, 
nocturnal incontixience. The patient wets his bed. By the end of 
the second year the child should have control of the bladder. The 
causes of nocturnal incontinence are manifold, and belong properly 
to the domain of medicine. It is the surgeon’s province to eliminate 
a mechanical cause in the urinary tract — a vesical calculus, cystitis, 
and a long prepuce are amongst many possible causes of local irrita- 
tion. Circumcision is often advised, but the results are disappoint- 
ing. If a thorough urinary investigation reveals no abnormality, the 
patient should be referred to a physician. 

Eotopia Vesic-® 

There is congenital absence of the anterior bladder wall. 
The .ffitiology is unknown. An ingenious theory suggests 



Fig. 468. — ^Ectopia vesicas. (Professor Grey Turner.) 
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that the deformity is the resiolt of intrauterine rupture of the 
foetal bladder due to a congenital and complete urethral 
stricture. Such a theory is satisfjdng inasmuch as the 
condition cannot be explained embryologically. 

Clinical Features. — ^The pubic bones do not meet in the 
middle line, and they are sometimes separated widely. On 
close inspection of the region it will be found that the upper 



Fig. 469. — Showing the separation of the pubes in a case of 

ectopia vesicse* 

part of the exposed mucous membrane hangs as a fold 
covering the trigone. When this fold is lifted up the moist 
trigone will be displayed, and urine can be seen dripping 
from the ureteric orifices. The subjects of this deformity 
are stated to be usually males, but before secondary sexual 
characteristics are in evidence (as the scrotum is rudimentary 
and the testes intra-abdominal) it is a problem to which sex 
the patient belongs. Ectopia vesicse is not a common con- 
dition. 

TreatmCTit. — The tendency to-day is to recommend o.pera- 
tion during childhood. One advantage of this course is, the 
patient does not spend his school years smelling of urine 
and in a constant state of pubic irritation and infection. 

Many operations have been devised., but most of them are of 
purely historical interest. The best procedure to-day is that of 
implanting the ureters into the pelvic colon by Coffey’s method. 
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One ureter can be transplanted at a first operation or both trans- 
planted at the same time. Urinary antiseptics must be ad- 
ministered freely. The constant danger, both immediate and 
remote, is an ascending infection from the bowel to the kidney, but 
in practice it is found that patients with ureters opening into the 
colon are not more prone to ascending infections than those with 
ureters opening on to the skin. When one compares the life of the 
patient with a successful transplantation — ^he is able to hold urine 
in the rectum for several hours — with that of the untreated, one 
is botmd to favour operation. The best time for its performance is 
between the ages of 7 and 10 years. If operation is refused, the 
patient must wear a permanent urinal. 

AiSrOMAIilES OB’ THE UrACHRTTS 
[See the Umbilicus, p. 437.] 

Divertiottla of the Bladder 
.Sitiology. — Small multiple diverticula are sometimes 
associated ■with urethral obstruction, e.g. enlarged prostate 
or strict'ure. The majority of diverticula, however, are 
congenital. The predilection for the male sex suggests that 
the condition may be due to back pressure consequent upon 
congenital val-vular urethral obstruction. 

Pathology. — ^Bladder diverticula may be single or multiple. 
When multiple they are usually small, and arranged in 
groups of three or four. More usually they are single, and 
sometimes reach a large size. Cases are on record where the 
diverticulum was larger than the bladder itself. The walls 
of the sac are composed of mucous membrane surrounded 
by fibrous tissue and fat ; they contain no muscle, and 
consequently cannot contract. Herein lies the chief danger 
of the condition, for once the urine within the pouch becomes 
infected, infection persists. This stagnant pool, in spite of 
all treatment, continues to infect and reinfect the main cavity 
of the bladder. While a diverticTolum may occur in any 
part of the bladder, the seat of election is near one of the 
■ureteric orifices. Rarely, a ureter opens into the diverti- 
culum itself. The fimdus of the diverticulum is frequently 
adherent to one or other of the pelvic ■viscera. By traction 
or pressure the diverticulum often obstructs that ureter in 
relationship to it, and a hydronephrosis on that side results. 

Clinical Features. — ^The subjects of this condition are 
usually young men, but the patient may not present himself 
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until middle life, or later. An. immense diverticulum may- 
be felt as a swelling on abdominal examination, but there are 
usually no pathognomonic features directly referable to a 
bladder divertictilum. The most usual train of s3rmptoms is 
intractable cystitis, -with attacks of unilateral pyelitis. The 
diagnosis is made by cystoscopy. The gaping mouth of a 
diverticulum can be seen (fig. 471). The diagnosis is con- 
firmed by filling the bladder -with sodium iodide prior to a 



iPiG. 470- Diverticulum of the Fig. 471. — Cystoscopic appeGra-xice of the 
bladder as shown by cystography. orifice of a diverticulum of the bladder. 

radiograph. The resulting cystograph will show the diverti- 
culum (fig. 470). 

Complicatioiis of a Bladder Diverticuliun 

1. Pressure on the -ureter — hydronephrosis. 

2. Infection of the stagnant urine in the divertic-ulum 
(common). 

3. Calc-ulus formation in the diverticulum. 

4. Carcinoma developing from the mucosa lining the 
diverticulum. 

Treatment. — ^The diverticulum should be excised (fig. 472). 

If infection has occurred, a preliminary course of treatment 
directed to mi-tigate the infection is -undertaken. 

surface of the bladder is exposed suprapubically. 
With the patient in high Trendelenburg’s position, the diverticulum is 
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dissected, if possible extraperitoneally. 
In tlie later stages of the dissection the 
bladder may be opened, and a finger 
passed into the pouch to facilitate the 
dissection of its deep attachments. 
Transplantation of one ureter may be 
necessary. When the diverticulum is 
free it is excised, together with a narrow 
cuff of the neighbouring bladder wall, 
which is afterwards approximated with 
sutures. Suprapubic drainage and 
drainage of the cave of Retzius com- 
pletes the operation. 

The after-treatment is directed to 
gently wasliing out the bladder. 
Urinary antiseptics will be continued 
for some months. 

VESICO-nSTTESTIlSrAr. FISTXJI^ 

iEtiolo^. — communication betw^een the bladder and the bowel 
may result in one of the following ways : 

1. CongemtaL — ^The septum which divided the cloaca into rectum 
and bladder is incomplete. 

2. Traumatic . — ^Penetrating wounds of the rectum. 

Difficult labour. 

Fractured pelvis. 

3. Inflammatory . — ^Diverticulitis of the sigmoid. 

Appendix abscess. 

Ulceration around 
a foreign body in the 
bladder or the bowel. 

4. JM alignant neo- 
plasms arising in the 
bowel, or, more rarely, 
in the bladder. 

In addition to intract- 
able cystitis pneuma- 
turia is a leading symp- 
tom. The patient 
passes gas per urethram. 

Diverticulitis is the 
commonest cause of 
pneumaturia ” is a good 
surgical axiom, and 
serves to remind us that 
we may be dealing with 
a remediable condition. 

cystoscopy the com- 
munication between the 
bladder and the bowel 
can sometimes be seen 
(fig, 473). A barium 



Fig. 473. — Cystoscopic view in the case of 
a vesico -intestinal fistula. Bubbles of gas 
can be seen issuing from the orifice of the 
fistula. 
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Fig. 472. — Diverticulum of 
the bladder excised in the ease 
of a man of 29. (J scale.) 
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xne&l and enema, also a sigmoidoscopical examination, are essential 
in. most instances before arriving at the correct diagnosis. 

Treatment . — In inflammatory conditions an endeavour must be 
made to separate and repair the two organs. In the case of diverti- 
culitis a preliminary colostomy above the fistula is often advisable. 
In malignant cases a permanent colostomy will render the patient 
more comfortable. 

Rttpittbe op the Bladx>ee. 

Rupture of the bladder may be : 

Extraperitoneal (20 per cent.). 

Intraperitoneal (80 per cent.). 

iEtiology 

(а) External Violence. 

Blows upon the abdomen with the bladder full, par- 
tioxilarly when the patient is inebriated. 

As a comphoation of fractured pelvis. 

As an accident in herniotomy, usually the lower opera- 
tion for femoral hernia, unrecognised at the time. 

(б) Internal Violence . — Lavage of the bladder, especially in old 
people, has been known to cause rupture when tmskilfully performed. 
The same is true of the evacuator used after litholapaxy. Rupture 
of the bladder occasionally complicates difhcult laboxn*. 

(c) Spontaneotcs rupture has been recorded in cases of gangrenous 
cystitis, from pressure of a drainage tube too long retained, and from 
ulceration of a bladder growth. 

In all injuries to the trunk the first point to ascertain is 
whether the patient has passed urine since the accident. 
The initial shock in oases of rupture of the bladder may be 
slight. Many times a patient with this injury has been sent 
home, and subsequently a necropsy at the coroner’s instiga- 
tion has revealed urine in the peritoneal cavity. Except in 
utter smashes and perforation by fragments of bone, no 
rupture is possible unless the bladder is fidl. 

Extraperitoneal Rupture (fig. 474). — ^Almost invariably, 
extraperitoneal rupture of the bladder is a complication of a 
fractured pelvis. Extravasation occurs into the cave of 
Retzius, causing a tender swelling above the pubes ; later 
the extravasated urine passes up the anterior abdominal wall 
between the fascia transversalis and the peritoneum. It 
is impossible to distinguish this lesion from an intrapelvic 
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Fia. 474. — Sxtraperitoneal rupttire of th.e bladder. 

ruptixre of the urethra {q.v.) until the parts have been dis- 
played by operation. 

Intraperitoneal Rupture. — When an over-distended blad- 
der ruptxxres, the desire to micturate passes off. D the 
amount of urine in the peritoneum is considerable, shifting 
dullness may be elicited. The patient passes little or no 
urine from the time of the accident, and when he is requested 
to do so he cannot. If there is delay in repairing the rent, 
peritonitis is sure to follow. 

Investigation. — If a rupture of the bladder is even suspected 
every available means to prove or disprove the integrity 
of the bladder should be taken at once. When facilities are 
available an excretion pyelogram should be taken, for 
experience shows that after a few minutes the dye, which 
has been excreted by the kidneys, casts a good shadow of 
the bladder. In recorded cases the actual tear in the 
bladder wall has been visualised by this means. Whether 
this step has been possible or no, the patient should be 
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removed to the operating theatre, where aU must be in 
readiness for proceeding with the operation should the 
diagnosis he confirmed. The operating table is tilted 
so that any fluid in the peritoneum gravitates into the 
pelvis. After carefully washing out the urethra, -with full 
aseptic precautions, a catheter is passed. If the rupture is 
irUraperitoneal the catheter passes readily, and the bladder 
will be found to be empty, or nearly so. Eight ounces of 
boric lotion or saline are allowed to gravitate through the 
catheter. If all, or a quantity of, the fl-uid is retained and 
cannot be recovered through the catheter, the diagnosis of 
intraperitoneal rupture is confirmed. If the rupture is 
evctraperitoneal there is some difficulty in passing the 
catheter fully into the bladder, and a little blood or blood- 
stained fluid is withdrawn. 

Treatment. — Intraperitoneal Rupture. — Lower laparotomy 
is performed. Urine is mopped up, after which the patient 
is placed in Trendelenburg’s position. The rent is carefully 
sutured, and the operation completed by stitching a large 
drainage tube into a suprapubic incision in the bladder. 
The latter ensures intravesical tension being kept minimal 
during the healing of the bladder wound. If the case is an 
early one, the peritoneum may be closed completely, other- 
wise suprapubic peritoneal drainage is necessary. 

Extraperitoneal Rupture. — Suprapubic cystotomy is per- 
formed, and the cave of Retzius drained. It is unnecessary 
to attempt to suture the tear, which heals readily iinder these 
circumstances . 

Prognosis. — When operation is performed within twelve 
hours the mortality is approximately 11 per cent. ; when 
operation is delayed to twenty-four hours the mortality 
rises to 65 per cent. As in the days of ancient Greece, when 
the condition was regarded as inevitably fatal, without 
operation the mortality is 100 per cent. 

VESICAIi CaLOTTZiTTS 

The aetiology and physical characteristics of stone of the 
bladder are closely associated with those of renal calculus 
(p. 467). 
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dinical Peatures. — Stone in the bladder is found par- 
ticularly in children and in the elderly, males being eight 
times more often aflEected. 

Pain comes on at the end of micturition, and is referred 
to the tip of the penis. 

Frequency is a common, and the earliest, symptom. 
Unlik e other forms of frequent micturition, it is not much in 
evidence diiring the night. After passing water the patient 
does not feel satisfied that the bladder is empty. Such 



Viewed by a cystoscope. 


(actual size) . 


symptoms are aggravated by certain jarring movements, 
such as sitting travelling in a train or bus. If the patient 
lies down the symptoms tend to pass off, for the stone falls 
away from the sensitive portion of the bladder, the trigone. 
Thus he usually sleeps peacefully through the night. 

Hoemaiuria. — ^The passage of a few drops of blood at the 
end of micturition is characteristic, and is due to the stone 
abrading the vascular trigone — ^a fact which accounts also 
for the pain. 

Momentary interruption of the stream may be noted, but 
this is rare. So, also, in the adult, is acute retention from 
a vesical calculus. 

In Children . — Screaming on micturition is a leading 
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s 3 ntnptom, and acute retention is not uncommon. We have 
come across cases where small hoys have been unjustly 
chastised for persistent masturbation when stone in the 
bladder was the cause of the trouble. 

Diagnosis of Vesical Calculus. — ^A large vesical .calculus 
can sometimes be felt per rectum. “ Sounding ” the bladder 
has of recent years given place to the more comprehensive 
method of cystoscopy, whereby the stone is seen (figs. 475 
and 476) instead of heard, and the condition of the bladder 
wall can be noted. Stones in a diverticulum of the blad- 
der, or in a post-prostatic pouch, give few, if any, symptoms 
referable to the stone. 

Particularly in cases 
such as these an X-ray 
examination may 
prove valuable. 

Treatment. — A 
stone in the bladder 
should always be re- 
moved. This may be 
done by : 

1. Litholapaxy. 

2. Suprapubic cys- 
tostomy. 

Canny Ryall’s cystoscopic lithotrite enables the operator 
to watch the process of crushing the stone in the bladder 
(fig. 477), and this is obviously an advance on older methods. 
After the stone has been broken up, the fragments are re- 
moved by suction of an evaouator introduced through the 
meatus. 

Contraindications to litholapaxy fall under three main headings ; 

Urethra. — Below the age of 10 years it is generally conceded 
the urethra is too narrow. An enlarged prostate or a urethral 
stricture also prevents the passage of the instrument with safety. 
The presence of urethritis would naturally deter the operator from 
choosing this route. 

Bladder. — Considerable cystitis, a small fibrotic bladder, or 
when the stone is in a diverticulum, would all be conditions in which 
litholapaxy would be avoided. 

The Stone. — ^A very large stone, a tiny stone, a very hard stone 
or a soft stone (cystin) are all unsuitable for removal by this method. 



Fio. 477. — Canny Ryall’s cystoscopic 
lithotrite. Showing stone between jaws of 
lithotrite. 
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Especially in cases where there is an enlarged prostate 
or considerable cystitis, suprapubic cystostomy will always be 
advised, in order that the concomitant lesion may be 
treated also. 

Suprapubic cystostomy as a means of removing a vesical 
calculus is excellent, but the convalescence is longer than 
that of litholapaxy. 

EoREiGiir Bodies m the Bladder. 

A piece of catheter may become broken off and remain in 
the bladder. Now that a “ catheter life ” is led by very 
few, and will soon be rightly entirely abolished, this acci- 
dent is becoming a rare one. The variety of foreign bodies 
which have been removed from the bladder is astonishing. 
On one occasion we found a manicure stick, the sharp end 
of which had penetrated the bladder wall. On another 
occasion a hairpin encrusted with phosphates was removed. 
Both patients were females. The presence of such objects 
in the bladder is usually accounted for by sexual perversion. 

Coxnplicatioii.s of a Foreign Body in the Bladder 

1. Cystitis. 

2. Perforation of the bladder wall. 

3. Vesical calculus. 

Treaixnent. — ^The foreign body should be removed without 
delay. Except in recent cases, where the object is small 
the suprapubic route should be chosen. In the exceptional 
case the body may be extracted by an operating cystoscope. 

Cystitis 

Cystitis is due to infection of the bladder by bacteria, 
which usually reach the organ : (1) by descending from the 
kidney ; (2) by ascending from the urethra. 

It is possible that infection is sometimes carried thither 
by the blood-stream, and some consider that direct migration 
occura from the bowel via the Ijonphatics. Cystitis also 
occurs when there is a direct communication between the 
bladder and the bowel (vesioo-intestinal fistula, p. 489). 

Pathology. — In acute cystitis the mucous membrane is red 
and congested. As a rule the base of the bladder is more 
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inflamed than the fundus. In ultra-acute cases portions of 
the mucosa may slough. 

In chronic cystitis the mucosa becomes thickened, and 
tends to become covered with muco-pus and phosphates. 

Clinical Features. — ^The three outstanding symptoms of 
cystitis are : 

Pain, which is hypogastric and referred to the penis. 

Frequency. 

Pyuria. 

Cystitis is usually a secondary phenomenon, secondary to 
urethral obstruction below, or to a pyonephrosis or pyelitis 
above. This being so, cystitis tends to undergo spontaneous 
cure if the cause is removed. 

Investigation. — ^The methra is examined for stricture, and 
enlargement of the prostate is excluded. A catheter speci- 
men of urine is sent for bacteriological examination. By 
cystoscopy and excretion pyelography a primary focus in the 
kidney, or an abnormality of the bladder, such as a diverti- 
cxdum or a vesico-intestinal fistula, is excluded. Cystoscopy, 
or any form of instrumentation, will be rigorously avoided 
in the early stages of an acute attack. 

Treatment. — ^It should be an unwavering rule never to 
treat a case of cystitis seriously as such until it has been 
proved that it is not secondary, particularly to a lesion of 
the kidney. 

In acute cases the patient must be put to bed. Plenty 
of bland flxiids should be imbibed. Full doses of tincture of 
hyoscyamus are soothing, but when the pain is extreme, 
morphia is necessary. If the urine is acid, an alkaline 
mixture is prescribed. If alkaline, urotropine and a urinary 
acidifier are ad min istered. For details of these prescriptions, 
see p. 468. 

Four oxmces of liquid parafiin introduced into the bladder 
through a catheter affords considerable relief when pain is 
almost intolerable. Its soothing effect lasts for several days. 

In chronic coses, if the cystitis is secondary, treatment is 
directed to removing the cause. In primary cystitis treat- 
ment by urinary antiseptics is tried. Autogenous vaccines 
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are lielpfnL If these measures fail, the advisability of 
suprapubic cystostomy, which allows irrigation of the 
bladder and rest to the organ, should be seriously considered. 

SPECIAL EORMS OF CYSTITIS 

Tuberculous Cystitis. — Primary tuberculous cystitis probably 
never occurs. Eminent urologists are of the opinion that tuber- 
culous cystitis is invariably secondary to some tuberculous focus in 
the genito-urinary tract. 

Pathology . — Cystoscopy shows that early tuberculosis of the blad- 
der nearly always commences around one ureter or in the neighbour- 
hood of the trigone, which suggests that it is spread from the kidney 
or the prostate, etc. In long-standing cases there is much fibrosis, 
and the capacity of the bladder is so much reduced that it has earned 
the name of ‘‘ thimble ” bladder. 

Treatment . — In early cases, particularly in those secondary to a 
tuberculous infection of the kidney, the bladder lesion heals readily 
once the primary focus has been removed. 

In advanced cases ^ where the primary focus is undiscovered or 
irremovable, there is hardly a more unsatisfactory condition to treat. 
General treatment and tuberculin may be tried, but local treatment is 
mainly directed to relieving pain. Rovsing reported fav^ourably on 
irrigating the bladder with 5 per cent, of phenol until the fluid came 
away clear, morphia being given to relieve the pain. Suprapubic 
cystostomy should be avoided as long as possible, for only too often 
tuberculous ulceration of the wound follows, but in the terminal 
stages of the disease a de Pezzer catheter sewn into the bladder 
suprapubically certainly renders the patient’s life more tolerable. 

B. coli cystitis tends to become chronic with acute exacerbation. 
Removal of a primary focus, not necessarily directly connected with 
the genito-urinary system, e.g. a chronically inflamed appendix, 
sometimes clears up the condition. Otherwise, faith must he placed 
in urinary antiseptics and an autogenous vaccine. 

Typhoid cystitis may complicate the convalescence of an attack 
of typhoid fever. The treatment is that usual for cystitis, but as the 
symptoms may abate, yet typhoid bacilli continue to be passed in 
the urine, it is a public duty to be certain that the patient is bacterio- 
logieally, as well as symptomatically, cured. 

Hunner’s Ulcer {syn. Submucous Ulcer of the Bladder, Intramural 
Cystitis). — ^This is a clinical entity. The ulcer, if ulcer it may he 
called, is situated mainly in the submucosa and muscle coats, and 
often there is little to be seen on cystoscopy except a bleeding pin- 
point spot. It is somewhat more common in females, and inclines 
to be situated in the vertex rather than in the base of the bladder. 
It is always solitary, etiology is unknown, hut it is thought to be 
associated with distal focal infection. 

The symptoms are those of intractable cystitis. In one of our 
cases violent haematuria had been the principal symptom, and she was 
admitted with her bladder distended with blood-clot. In some cases 
it is difficult to distinguish this ulcer, which is inflammatory, from 
malignant disease, until a piece has been removed for histological 
examination . 
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The treatment is difficult. Irrigation of the bladder with mild 
antiseptics is tried at first. Later, if no improvement occurs, supra- 
pubic cystostomy, combined with cauterisation, is often effective. 
In long-standing cases, particularly those situated in the vertex of the 
bladder, complete excision is practicable, and a more certain method 
of cure. 

NEOPLASMS OF THE BLADDER 

In the early stages all neoplasms of the bladder give rise 
to the same symptom — viz. painless, intermittent bright-red 
hsematuria. If the haemorrhage is profuse, clot retention 
may occur. Except in advanced malignant cases, pain is 
not in evidence. 

Papilloma op xhb Bladdeb, 

In the beginning there is a single papilloma, which 
bleeds infrequently. If the warning initial haemorrhages 
are heeded, the 
patient will be 
examined with a 
cystoscope and the 
growth will be dis- 
covered. It has 
the appearance of 
a small, red, sea 
anemone with 
waving tentacles, 
and is usually situ- 
ated a little above 
oneureterio orifice. 

Unless the growth 

is destroyed, it will 473. — Multiple papillomata of the bladder, 

steadily mcrease m 

size. At the same time, daughter growths make their 
appearance by a process of " kiss cancer ” ; that is, an 
implantation occurs when the mucosa of the empty bladder 
contracts upon the original papilloma (fig. 478). As time 
goes on malignant changes are prone to occur. The papil- 
loma becomes a carcinoma, invades the bladder wall, and 
gives rise to metastases. 

Treatment. — Cysto-diatherw/y . — In comparatively early 
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stages cysto-diatliermy is liighly satisfactory. The papil- 
loma is destroyed by fulguration applied through, an opera- 
ting cystoscope. With an electrode in contact with the 
growth, the latter is destroyed by the current- No anaes- 
thetic S required for this treatment, but several sittings are 
usually necessary. 

Excision . — ^The bladder may be opened suprapubically 
and the papilloma cut away, together with a small portion 
of healthy mucosa about its base. This form of treatment 
is only to be advised in the case of large growths. 

BILIIARaXA pajpu-xoma 

Bilharzia papilloma is caused by a trematode worm, which enters 
the skin while bathing or standmg in infected water. The ova of the 
adult female are deposited in the mucosa of the bladder and rectum. 
The ovum is contained in a yellow capsule which has a curved spike 
on its posterior end (flg. 479), and it is in this form that they are shed 
continually in the urine and the faeces of the infected. 
The disease is particularly rife in Lower Egypt, but 
outside Africa and China bilharziosis is almost unknown. 
In the bladder, this parasite gives rise to papilloma-like 
masses. The leading symptom is hsematuria. 

Fig. 479. — Treatment. — ^The intravenous injection of tartar emetic 

A bilharzia introduced by Christopherson is a notable advance. To 
ovum. commence with, half a grain dissolved in 10 c.c. of 

normal saline is injected. The dose is increased by half 
a grain until the maximum of 2^ grains per injection is reached. A 
dose is given on alternate days imtil a total of 25 grains of tartar 
emetic has been administered. This ends a “ course ” which can 
be recommenced, if necessary, in a few weeks. 

CaUCIKOMA of the BliAUOEB 

Pour varieties of carcinoma of the bladder exist : 

1. A malignant papilloma is the commonest form. Most 
of these growths have innocent beginnings, as has been 
shewn. They sometimes grow to an enormous size, and 
fill the whole bladder. On one occasion we removed one 
malignant papilloma weighing nearly 3 Ih. In rapidly 
enlarging growths their vascular supply is outstripped, and 
they tend to become necrotic. 

2. The so-called bun-shaped tomour is pedunculated. A 
toad-stool would be a more descriptive term. This type of 
growth is very satisfactory to remove. 

3. A carcinomatous ulcer. 
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4. A rapidly infiltratmg growth, fistulse into neighbouring 
organs being a common complication. 

It is a truism that if a growth of the bladder can be felt 
per rectum it is never innocent. 

Treatment . — Partial Cystectomy . — ^The bladder is opened 
suprapubically, and after separating the peritoneum from 
the bladder, a portion of the whole thickness of the bladder 
wall, which includes the growth, and a cufE of surrounding 
healthy tissue is excised. The resulting defect is repaired 
by interrupted sutures. It is often necessary to transplant 
one ureter into another part of the bladder, clear of the suture 
line. Suprapubic drainage of the bladder and drainage of 
the cave of Retzius is installed. 

When, as is unfortunately often the case, the growth 
invades the trigone extensively, partial cystectomy cannot 
be performed, and two possible courses are left. 

Total Cystectomy . — ^The ureters are out near their ter- 
mination and transplanted into the colon or on to the surface 
of the skin. A few weeks later the whole bladder is removed. 
This operation has recently been perfected, and the results 
are encouraging. 

Madium Treatment . — Suprapubic cystotomy is performed, 
and radium needles are inserted into the growth. The 
results of radium treatment in this situation is disappoint- 
ing. The army of radium enthusiasts in vesical carcinoma 

of a few years ago 
have dwindled to a 
corporal’s guard. 

THE PROSTATE 

In the first place 
it is essential to 
appreciate clearly 
certain relation- 
ships and divisions 
of the prostate set 
out in fig. 480. 
The middle lobe is 


SPHINCTER 



relatioxisliips of the prostate* 
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that part of the prostate included between the common 
ejaculatory ducts and the prostatio urethra. This middle 
lobe contains more secretory glandular element (as opposed 
to muscle and fibrous tissue) than the lateral lobes. 

Secoistdary Effects of Prostatio Eexaroement 
On the TJrethra. — ^The prostatic urethra is often lengthened 
because of upward growth, particularly of the middle lobe. 
Owing to fixation where the common ejaculatory ducts 



Fig. 4S1* — Trabeculation of the hladder from prostatio obstruction. 

(Asclxo£E.) 

pierce it, the elongated xurethra tends to become kinked and 
thereby obstructed. 

On the Bladder. — (a) The musculature of the bladder 
hypertrophies to overcome the obstruction. When viewed 
from within, bands of muscle fibres can be seen standing 
out — trabeculation (fig. 481). Between these hypertrophied 
bundles there are shallow depressions — ^potential diverticula, 
but because they are shallow the process is termed saccula- 
32 
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tion. Unless the obstruction is relieved, a time comes when, 
muscular tone gives out ; musctdar hypertrophy dwindles, 
and eventually gives place to atony, the tired muscle making 
no attempt to overcome the obstruction. 

(&) The Post-prostatic Pouch . — ^When the middle lobe 
projects upwards into the bladder it acts as a dam to the last 
ounce or so of urine, which remains in what is termed the 
post-prostatic pouch. Uric-acid stones are prone to develop 
in this stagnant pool of residual urine (fig. 482). 

(c) The enlarged prostate may compress the prostatic venous 
plexus, when, by cystoscopy, congested veins can be seen. 

On the Kidneys. — ^AU the evils 
of back pressure leading to 
bilateral hydronephrosis are at 
work. At the same time rurinary 
stasis is predisposing to infection 
of the urinary tract. 

On the Sexual Organs. — ^In 
the early stages of prostatic 
enlargement there is increased 
libido. Later impotence is the 



Fio. 482. — Calculi in a post- rule. 

prostatio pouch behmd the .^tiology o£ Prostatic Eolarge- 

S^p^rta^rL iwgh ment.— Of many theories which 

the cystoscope. (Young.) have been propounded, the 

following is the most practical. 
Prostatic enlargement is a benign neoplasm. As the pro- 
state is composed essentially of fibrous tissue, muscle tissue, 
and glandular tissue, the neoplasm is a jUororriyo-ade'no'ma. 
It follows that should the glandular element (adenoma) 
predominate in the neoplasm, that part of the gland which 
is richest in secretory glandxdar tissue, to wit, the middle 
lobe, will be maximally afiected. When the fibrous element 
of the neoplasm is most in evidence, the small, hard fibrous 
prostate is produced. 

Clinical Features. — ^The patient is always over 50, except 
in tropical countries, where this disease has been noted as 
early as the forty-fifth year. It has been computed that 
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one man in jfive over th.e age of 50 has prostatic enlargement, 
but in only 16 per cent, of those affected are symptoms 
sufficiently aggravating to impel the patient to seek advice. 
There are six clinical types of sufferers of enlarged prostate 
who come for relief : 

Ty'pe 1. — Frequency and Dysuria. — On enquiry the 
patient states that he finds it useless to strain (cf . urethral 
stricture, p. 518). Rather, he must first wait patiently 
with a relaxed abdomen for the stream to start. When it 
does start, the stream, instead of being projected, tends to 
fall directly. Frequency of micturition is a regular accom- 
paniment of prostatic erdargerdent, even in cases xmcom- 
phcated by cystitis. A possible reason for this is that in 
the early stages an enlarged middle lohe acts as a foreign 
body and irritates the base of the bladder. 

Type 2. — ^Acute retention of urine may be the first symp- 
tom to impel the patient to seek relief. It often comes on 
after over-indrdgence in alcoholic liquors, particularly on a 
cold night. 

Type 3. — ^Retention witii Overflow. — ^The patient comes 
complaining that urine is constantly dribbling away. It is 
exceptional for him to have noticed the swelling caused by 
the distended bladder, and he experiences no pain. 

Type 4. — ^Hasmatuiia. — The first symptom may be 
alarming haematuria, due to rupture of a varicose vein at the 
base of the bladder. 

Type 5 (rare ). — ^Ureemia. — ^The patient presents himself 
with one or more of the signs of renal failure. 

Type 6. — Senile sexual hyperactivity from prostatic 
irritation has many times landed a previously law-abiding 
citizen in the police or criminal court. 

Treatment. — Prostatectomy . — ^It is of the highest import- 
ance that prostatectomy should neither be attempted in 
the presence of gross infection nor until it has been proved 
that renal function is adequate. Preliminary ligation and 
division of the vasa deferentia has banished the trouble- 
some complication of post-operative epididimo orchitis. 
Attention to these fundamental points has considerably 
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reduced mortality. There are a variety of operative pro- 
cedures. 

One-stage Suprapubic rrostatectomy (Freyer). — ^The bladder is 
opened by a small suprapubic incision, and tbe prostate gland is 
enucleated with the finger (fig. 483). Haemorrhage is controlled 
by washing out the bladder with hot lotion. Subsequently, the 
prostatic bed is packed with gauze or a haemostatic rubber bag is 
inserted. The bladder is drained. 

Two-stage Prostatectomy. — ^In the first place, suprapubic cystostomy 
is performed and a de Pezzer’s catheter is inserted. At the second 

stage the prostate is 
removed, usually by 
the suprapubic route, 
but perineal prosta- 
tectomy may be per- 
formed in suitable 
cases. Two-stage 
prostatectomy has a 
large field of useful- 
ness. It is indicated 
particularly in those 
cases complicated by 
cystitis or deficient 
renal function. The 
length of the interval 
between the two 
stages depends upon 
the general and local 
conditions. The 
second stage is post- 
poned until the 
bladder is healthy, 
Pia. 483. — An enlarged prostate enucleated by the renal function 
the suprapubic method. adequate, and the 

condition of the 

patient generally warrants undertaking a major operation. 

One-stage Open ” Suprapubic Prostatectomy (Thomson-Walker). 
— The bladder is opened by a much larger incision than the foregoing, 
and the prostate is enucleated in the usual way. By the insertion of 
a special retractor the interior of the bladder is now displayed and the 
prostatic bed inspected. The torn edges of mucous membrane are 
trimmed, and any large bleeding vessel caught and ligatured. The 
raw edge at the junction of the prostatic bed with the bladder is 
encircled with a running haemostatic suture. 

Harris‘'s Operation. — ^After the prostate has been removed and 
haemostasis effected, the prostatic urethra is reconstructed. The 
bladder is then closed without drainage. A catheter passed from 
the meatus is left in situ for the first few days. 

Perineal Prostatectomy (Young). — ^A special instrument known 
as a tractor is necessary, in order to draw the prostate towards the 
perineum. The patient is placed in the exaggerated lithotomy posi- 
tion, and the prostate exposed by a A incision. The prostatic 



606 


THE BLADDER AND PROSTATE 

capsxile is opened on either side and the gland dissected out. Haemor- 
rhage is controlled by packing the cavity, or by a haemostatic bag, 
and the cavity closed in layers with drainage* This operation is 
particularly suited to small, fibrous prostates, but is used extensively 
in certain American clinics. 

Transurethral Partial Prostatectomy. — ^With the prostatic electro- 
tome (fig. 484) strips of the prostate can be excised under vision, 
leaving a prostatic urethra of adequate calibre. With McCarthy’s 
apparatus haemorrhage can be controlled by changing the cutting 

Fia. 484. — McCarthy’s visual 
prostatic electrotome. 



loop for a button electrode. While opinion is not uniform, many con- 
sider that transurethral resection should be reserved for median bar 
obstruction, small fibrous prostates, and cases of incurable malignant 
disease — ^for by this method a part only of the neoplasm is removed. 

RESULTS ANO COMPLICATIONS OF PROSTATECTOMY 

The mortality of prostatectomy has fallen steadily during the past 
twenty -five years. It now stands at about 5 to 7 per cent, for all 
cases, although a lower figure can be shown by surgeons especially 
experienced. In a series of 82 patients prostatectomised by Sir Peter 
Freyer, 31 lived ten years or longer and several attained the age of 90. 

Immediate Complications. — Mcemorrhage, — ^^lethods of controlling 
post-operative haemorrhage have been alluded to. 

JJrcemia. — Prostatectomy should never be performed until the 
renal function has been proved to be adequate. 

JPost-operaiive JPneumoma and Cardiac Failure, — ^Local, spinal, 
and gas-oxygen anaesthesia have helped to minimise these complica- 
tions. 

Fulmonary Embolus, 

Remote Complications. — Fost-operative stricture^ due to the forma- 
tion of a shelf of scar tissue around the prostatic bed. 

Incontinence of Urine, — ^Damage to the compressor urethrae 
during the perineal operation. 

Urinary Fistula, — ^Either suprapubic or perineal, according to 
the type of operation. 

Palliative Methods. — Catheter Life. — ^Th.e dangers of 
repeated catheterisation, especially when performed by the 
patient himself, are far greater than a well-planned opera- 
tion. To-day it is difficult to imagine any combination of 
circumstances which wotdd incline a medical adviser to 
recommend a patient to lead a catheter life. 

JPermanent Sujtrapuhic Drainage . — ^Attention has been 
called already to the value of suprapubic drainage as a 
preliminary measure. It may be months before the patient 
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is fit for the second stage. In the exceptional case, the 
second stage is postponed indefinitely. Permanent supra- 
pubic drainage is preferable to a catheter life. 

Other Methods. — ^From time to time reports are published of good 
results in cases of prostatic enlargement following non-operative 
measures. Amongst these are the application of X-rays, diathermy, 
and the admmistration of testicular extract and other hormones! 
In many cases some improvement apparently occurs, but only too" 
often the postponed operation has to be undertaken eventually, and 
by this time under less favourable circumstances. 

COHTEACTTTBE OE THE NeCK OE THE BlAEDEB 

Contracture of the neck of the bladder is a common 
sequel of chronic cystitis, and gives rise to symptoms aVin 
to prostatic enlargement. “ Prostatism without enlarge- 
ment of the prostate ” is the key-note of the situation. 
Pathologically there may he circular cicatricial stenosis of 
the internal urinary meatus, or more conamonly a median 'bar. 
The latter is a transverse ridge of fibrous and muscular tissue 
across the posterior edge of the internal meatus (fig. 486). 



Fia. 486. — A median bar causing prostatic obstruction. (Young.) 

Treatment. — ^The circular variety yields to regiilar dilata- 
tion with a curved Kollman’s dilator. The prostatic bar is 
best removed by transurethral resection. 
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MALIGNANT DISEASE OF THE PROSTATE 

Cajrcikoma 

About 16 per cent, of all cases of enlarged prostate are 
carcinomatous. Like simple enlargement, cases of car- 
cinoma of tbe prostate may be divided into various types 
met with in practice. 

1. The “Pathological.” — On histological examination of 
an apparently simple enlarged prostate which has been 
removed, it is found that a small percentage are carcino- 
matous. Perhaps 2 to 5 per cent, of all enucleated prostates 
are found to belong to this group. 

2. The Sciirhus. — ^When examined per rectum the 
prostate feels stony-hard and irregular. The diagnosis is 
irrefutably confirmed when the bladder has been opened. 
From within the irregularity of the organ usually leaves no 
doubt as to the nature of the neoplasm. 

3. The Encephaloid. — ^This variety was called by Guyon 
“ pelvo-prostatic carcinoma.” It infiltrates the pelvis 
rapidly, and mats the pelvic viscera into a conglomerated 
mass. 

4. The “ Hidden.” — ^The first manifestation is a secondary 
growth in bone, perhaps complicated by spontaneous 
fracture. The vertebrae are most frequently affected, then 
the femur, os innominatum, ribs, sternum, and the re- 
mainder of the bones of the limbs. 

In general the s 3 nnptoms of carcinoma of the prostate are 
similar to those of simple enlargement, but pain is more in 
evidence. The pain is constant, and not definitely con- 
nected with micturition or defaecation, although it may be 
increased by both. In type 3 intractable sciatica is some- 
times a leading feature. 

Treatment. — ^The prognosis in carcinoma of the prostate 
is very poor, for usually the disease is advanced before the 
patient seeks relief. Radium has been tried without much 
success. 

Excision of the prostate and its capsule has been 
performed in cases of carcinoma of the organ with some 
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success by Young and otkers. Tbe mortality of this severe 
operation is considerable. Recurrence within two years is 
the rule in those who survive. 

SARCOMA. 

Sarcoma of the prostate is so rare as to be of little practical import- 
ance. It usually occurs in boys, and must be distinguished from a 
large vesical calculus, with which it has been confused. The prog- 
nosis is practically hopeless. 

Prostatitis 

Acute prostatitis often complicates gonorrhoea, but some- 
times it has nothing to do with a venereal infection. B. eoli 
prostatitis attacks men who are run down and overworked ; 
we have known several cases amongst the residents of 
hospital staffs. In severe cases acute prostatitis is ushered 
in with rigors, thirst, and much general malaise. The 
temperature is usually high. Dysuria and frequency are 
the rule, and acute retention may occur. In very acute 
cases a few drops of blood-stained urine are sometimes 
passed at tbe end of micturition. The diagnosis is seldom 
easy, the key to the situation being a rectal examination, 
when a hot, swollen, tender prostate will be discovered. 

Treatment. — ^The patient is strictly confined to bed. 
Urinary antiseptics and antispasmodics are ordered. Hot 
rectal douches are prescribed by some, but they are painful. 
If acute retention supervenes, and is unrelieved by morphia 
and hypogastric fomentations, the question of the advisa- 
bility of inserting a suprapubic catheter will arise, for 
urethral catheterisation aggravates the condition. 

Pbostatio Abscess 

Prostatic abscess is a complication of the foregoing. 
Frequently a prostatic abscess bursts spontaneously into the 
urethra. Sometimes the abscess can be felt pointing into 
the rectum. It should not be allowed to burst posteriorly, 
for a ■urethro-rectal fistula is an unpleasant complication. 
A prostatic abscess should be drained through an incision 
in the perineum. 

Chxoxkic prostatitis is nearly always an aftermath of gonorrbaea. 
The symptoms are variable, and may be comparatively slight. 
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Frequency of micturition, scalding during the act, a hea\’y pain in 
the perineum, pain on defecation or coitus are among the frequent 
complaints. Trostatorrhcea is sometimes in evidence, and also 
repeated nocturnal emissions. Neurastlienia is prone to complicate 
the case. Toxic symptoms — ^pains in muscles and joints — and 
general debility are not infrequent. Actual gonococcal rheumatism 
and gonococcal arthritis are recognised complications of chronic 
gonococcal prostatitis. The diagnosis is confirmed by prostatic 
massage, which has been preceded by washing out the anterior 
urethra. In chronic prostatitis ‘‘ prostatic ’’ threads and a muco- 
purulent exudate are expelled by the massage, and because the 
urethra has been washed out, we know that this discharge must have 
come from the prostate. The discharge is examined microscopically, 
but repeated examination may be necessary before the causative 
organism is found. 

Treatment consists of posterior urethral irrigation and regular 
prostatic massage, combined with tonics, and general hygienic 
measures. Vaccines may be tried, but are disappointing. The 
condition is rebellious to treatment, and relapses are common. 

Tuberculous Prostatitis. — ^Tuberculosis of the prostate is seldom, 
if ever, primary. It is an extension of tuberculosis in some other 
portion of the genito -urinary tract. The diagnosis rests upon finding 
hard tuberculous nodes in the prostatic gland. The treatment is 
directed to the original lesion, but only too often, by the time the 
prostate is involved, wide tuberculous dissemination through the 
genito-urinary system has taken place - 

PrOSTATIG CAhCUbI 


of copora amylacea. 

Calculi originating in 
the Prostatic Urethra 
probably have their 
beginning in the kid- 
ney or bladder, and 
migrate, to become 
arrested in the pro- 
static urethra, where 
they continue to in- 
crease in size. 

Clinical features are 
often obscure, and 


Fia. 486. — Multiple prostatic calculi. 
The most characteristic radiological finding 
is that the cluster of small stones is arranged 
in the form of a horse-shoe or ring 

(Swift Joly.) 



Prostatic calcxili may originate in the gland or in the 
prostatic nrethra. 

Calculi originatiiig in the Gland. — ^In many cases multiple 
prostatic calculi com- 
mence as calcification 
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simulate, in some respects, prostatio enlargement. On rectal 
examination the stone or stones may be felt in the prostate. 
Multiple prostatic calculi have often been mistaken for car- 
cinoma of the organ, and if there is the slightest doubt as 
to the latter diagnosis an X-ray is essential (fig. 486). 
Prostatic calculi are rich in calcium, and cast a good 
shadow. 

Treatment. — ^The stone should be removed, either by way 
of the suprapubic or the perineal routes. They can also be 
dislodged by transurethral resection (p. 505). In some cases, 
where the calculi are embedded in the gland, the prostate 
is better removed. 



CHAPTER XXV 

THE URETHRA AND PENIS 


THE 33EVELOPMENX OF TME XJRETIIEA. 

*tlie internal urinary meatus to tlie sinus pocularis tlie uretlira 
is developed from tb.e urogenital sinus. Tliis portion of the male 
urethra corresponds to the entire female urethra. From the sinus 
pocularis (uterus masculinus) to the fossa navicularis the male 

urethra is derived from the medial 
lahial folds, ^vhich also form the corpus 
spongiosum (hg. 487). The urethra 
traversing the glans is the last to be 
developed, and is formed by the down- 
growth of a solid pencil of epiblast, 
which becomes canalised shortly before 
birth. 

COIS'OEN’ITAE Ab^STOHMAEiITIES OF 
THE Urethra 

Pin-liole Meatus. — Meatotonay 
is indicated. An injection of local 
aiidesth.esia is made into tlie glans 
immediately below tlie meatus, 
whicli is enlarged by a cut in a 
downward direction. A metal 
sound of suitable calibre is passed 
into tbe meatus eacli day for four or five days, and weekly 
dilatation for a month, must be practised. 

Congenital Strictures and Valves. — Congenital strictures 
occur particularly at tbe points wbere tbe developmental 
component parts of tbe uretbra fuse. Tbus tbey are found 
in tbe region of tbe sinus pocularis and tbe fossa navicularis. 
If tbe stricture is complete, or nearly so, tbe infant dies 
soon after birbb, and necropsy sbows bilateral bydro- 
nepbrosis. Congenital strictures of moderate calibre are 
occasionally met with in infancy and childbood, and give 
rise to a train of ill-bealtb, predisposition to attacks of 
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Fig. 487. — Arraugemeut 
of the uro -genital cleft and 
sxirroundmg parts at the end 
of the second month The 
male and female external 
genitals are undifferentiated 
until the end of the third 
month- 
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recurrent pyelitis, and sometimes a fatal termination from 
uriemia. The most puzzling variety of congenital stricture 
takes the form of symmetrical valves, which allow the 
ingress of a sound, but obstruct the outflow of urine. Con- 
genital strictures are not excessively rare, but have only 
been recognised in recent years. The treatment follows 
that of strictures in general. The valves have been success- 
fully excised with an electro-cautery through an endoscope. 

Hypospadias 

Hypospadias is the commonest congenital malformation 
of the urethra, and it occurs once in every 350 males (Mayo). 
Hypospadia glandis is its most frequent 
variety, and is due to a failure of 
tunnelisation of the glans (see em- 
bryology). 

The external meatus is situated at 
some point upon the under surface of 
the penis (fig. 488) or in the perineum. 

There are three varieties : 

1. Hypospadia glandis. 

2. Hypospadia penis. 

3. Hypospadia perinealis. 

Clinic^ Features. — The penis is often 

curved downwards, and atresia of the ex- 
ternal abnormal urinary meatus is a frequent 
accompaniment. Gonorrhoea seems to occur 
more readily in patients with glandular hypospadias than in those 
with a normal penis. "When the urethra is situated far back, the 
patient has to sit down to micturate. In these cases the possibility 
of contracting gonorrhoea is small, as also is the chance of the patient 
becoming a father. 

Treatment. — ^If relief is sought only because of narrowing 
of the meatus, meatotomy, if combined with regular 
dilatation, is satisfactory. Plastic operations to restore the 
anatomy of the part can be undertaken. There are 
a variety of such operative procedures, and the cosmetic 
and utilitarian results are often excellent. 

BrisPii.niAS 

Unlike hypospadias, epispadias is exceedingly rare- There are 
epispadia glandis, epispadia penis, and epispadia totalis, which is 
usually associated with ectopia vesicae. Kpispadia glandis is the rarest 
type of this rare malformation. The urethral orifice is situated on 



Fig. 488. — Hypo- 
spadia glandis. The ex- 
ternal urinary meatus 
is situated in the floor 
of the urethra. 
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the dorsum, and the penis is usually curved upwards. Plastic 
operations to rectify the twist and restore normality can be under- 
taken. 

RUPTURE OF THE URETHRA 

Rupture of the urethra is divided into two great classes — 
rupture of the bulbous urethra, and rupture of the mem- 
branous urethra 
(fig. 489). Each is 
again redivided into 
complete and in- 
complete. 

Rupture op the 
Bulbous Urethra 
Rupture of the 
bulbous urethra is 
the more common 
accident. Almost 
without exception 
there is a history of 
a fall astride upon 
a projecting object. 

Clinical Features. 
— The triad of signs 
of a ruptured bul- 
bous urethra are urethral haemorrhage, a perineal hsematoma, 
and retention of urine, to which may be added a fourth — 
pain. 

Preliminary Treatment and Invest^ation. — ^If the accident 
is suspected, in order to prevent the possibility of extravasa- 
tion , the patient should be told not even to try to pass urine. 
No attempt shoxdd be made to catheterise him until he is in 
the operating theatre, where asepsis can be assured, and 
operation can be undertaken in necessary cases. When 
circumstances are extenuating, and the bladder is full, it 
should be emptied by suprapubic punctme until the patient 
can be admitted to a surgical service, where the following 
investigation is undertaken. The urethra is carefully washed 
out, and a bi-coud6 catheter of moderate size passed along 
33 
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the penile urethi-a, the beak of the catheter being dhected 
strictly to the roof of the urethra. An attempt is made to 
pass the catheter gently through the damaged bulbous urethra. 

If the rwpture is incom'plete the catheter will pass onwards 
into the bladder. 

Jf the rupture is complete the catheter cannot be passed 
farther than the bulb, and its arrest synchronises with a flow 
of blood. 

Treatment. — Incomplete Rupture. — ^Formerly a catheter 
was tied in, but so often did a stricture follow that this 
method, which 3 rields good immediate results, has been given 
up. It is now agreed that a better method is to perform 
perineal section, thereby draining the xu'ethra behind the 
rupture, and resting it during the process of natural repair. 

Complete Rupture. — ^Immediate operation is imperative. 
The bladder is opened suprapubically, and a bougie passed 
into the internal urinary meatus. This permits the posterior 
end of the urethra being found during the next stage of 
the operation, which is : lithotomy position, incising the 
perineum directly in the middle line, locating the ends of the 
torn urethra, and uniting its roof. The wound is then lightly 
packed, and a de Pezzer catheter is sewn into the suprapubic 
cystotomy wound. The perineal wound and the floor of the 
urethra heals by granulation, and on the fourteenth day one 
well-lubricated Lister’s sound is passed from the meatus. If 
the sound enters the bladder readily, the suprapubic drainage 
tube is removed. 

CoMpnrcATiONTS OP Rupture op the Bulbous Urethra 
Suhcataneous extravasation of urine occurs in complete 
rupture if the patient attempts to pass uri n e (see p. 517). 

Stricture. — This common complication is largely due to 
superadded sepsis, often introduced by attempts to pass a 
catheter or tying in a catheter in cases of incomplete 
rupture. 

Both these complications are largely preventable, and in 
this connection it is well to bear in mind the words of 
Rutherford Morison : “ Rupture of the urethra is one of the 
most serious of accidents, and unless your skill can prevent 
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the development of a stricture, you are presiding at the 
opening of a life-long tragedy.” 

Intbapblvic Rxjptube op THE Ubbthra 
Intrapelvic rupture of the urethra is almost always 
accompanied by a fractured pelvis. A reference to fig. 490 



Fig. 490. — Intrapelvic ruptiire of the urethra. Note the rotation of 
the bladder backwards, due to the tearing of the pubo-prostatic ligaments. 

shows the usual state of affairs. The pubo-prostatic liga- 
ments are tom, and as a consequence the ends of the divided 
urethra are widely separated. It can he seen also that 
extravasation occurs into the pelvic fascia. 

Diagnosis. — ^The signs of a fractured pelvis are usually 
evident. The patient has not passed urine since the acci- 
dent, and the escape of blood from the meatus is a common 
occmrence. Extravasation occurs early into the pelvic 
fascia, and on examination a swelling may be felt in the 
hypogastrium. 

Treatment. — ^The investigation of the case, as in the pi*eced- 
ing type, should be undertaken in the operating theatre when- 
ever possible. One should be mindful lest the passage of the 
catheter into the prevesical space and the withdrawal of a 
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few ounces of blood-stained urine from this situation should 
be mistaken for an entry into the bladder. The operation 
is commenced by making a suprapubic incision which opens 
up the cave of Retzius. As a rule it is only after this has 
been done that it is possible to distinguish between an 
extraperitoneal tear of the bladder (p. 490) and an 



Pi a. 491. — Complete intrapelvic rupture of the urethra. Backward 
displacement of the neck of the bladder corrected by an indwelling 
catheter. Note the silk attached to the catheter to facilitate changing. 

intrapelvic i-upture of the urethra. The gioiding rule is, 
if the bladder is even moderately distended, the lesion 
must be situated below the vesical sphincter. Thus the 
diagnosis of intrapelvic rupture of the urethra is con- 
firmed. 

Direct suture of the urethra is out of the question, yet it is 
imperative to bring into direct apposition the widely separ- 
ated ends of the urethra. This can be accomplished by 
inserting a retrograde catheter, and bringing it out in the 
perineum or if possible at the external urinary meatus (fig. 
491). If a thread is attached to the vesical end of the 
catheter, it may be changed at regxdar intervals by the 
“ railroad ” method. Curiously, the membranous urethra 
does not show the same tendency to stricture formation as 
the bulbous, and the objection to the indwelling catheter. 
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which in this case is the only feasible method of treatment, 
is overruled. 

Complications 

Shock is much more pronounced than in rupture of the 
bulb, and this is due to the concomitant fracture of the 
pelvis. 

Occlusion of the Urethra. — If the ends of the urethra 
are not approximated, the neck of the bladder and prostate 
become anchored in the position shown in fig. 490. This 
is not a stricture in the ordinary sense of the word — it is far 
worse — for the continuity of the urethra is interrupted for 
ever, and the patient doomed to a permanent suprapubic 
fistula. 

Extravasation op Urine 

The extravasation may be superficial or deep. 

Superficial extravasation occurs in neglected cases of 
rupture of the bulbous methra, and as a comj)lication of 
periurethral abscess. The latter occurs at least twice as 
often as the former. 

The extravasated -urine cannot pass (1) behind the middle 
perineal point, because of the fusion of Colles’s fascia with 
the anterior triangular ligament ; (2) into the thighs, for 

Scarpa’s fascia blends with the pubic portion of the fascia 
lata just distal to Poupart’s ligament ; (3) into the inguinal 
region, because of the inter-columnar fibres and fascia of the 
external oblique. 

It therefore must pass (1) into the scrotum ; (2) into the 
subcutaneous tissues of the penis ; (3) up the abdominal wall 
in the subcutaneous planes. 

In superficial extravasation a black patch on the glans 
penis is a harbinger of death (Sir Benjamin Brodie). 

Treatment. — In the Case of Extravasation Complicating 
Ruptures of the Bulbous Urethra. — ^Multiple incisions are 
made of sufficient depth to penetrate the limiting fascia. By 
the time extravasation has occurred it is unlikely that the 
urethra can be repaired in the way described already 
(p. 514), for the sutures would simply cut out. It is there- 
fore often advisable to adopt the sutureless operation of 
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Rutherford, which consists of opening the bladder, passing 
a retrograde catheter, followed by perineal section. A 
catheter is introduced from the meatus to the bladder, and 
the perineal wound is left widely open. 

In the Case of Extravasation Complicating Periurethral 
Abscess . — ^Multiple incisions as above are made, and the 
bladder is drained by opening the xirethra in the perineum 
behind the stricture. 

Deep extravasation occurs in the case of extraperitoneal 
rupture of the bladder, ruptxure of the rireter, intrapelvic 
rupture of the urethra, and after suprapubic pixnoture, when 
the bladder has been allowed to refill. The xrrine spreads in 
the layers of the pelvic fascia, or in the retroperitoneal 
tissues. 

Treatment. — ^When extravasation is proceeding from the 
bladder, it is necessary to drain the cave of Retzius, and to 
perform suprapubic cystostomy. The treatment of the 
various conditions which are associated with deep extra- 
vasation are considered in their appropriate sections. 


URETHRAL STRICTURE 


Urethral strictures are conveniently divided into the 
following varieties : 

1. Congenital. 

2. Post-gonorrhoeal. 

3. Traumatic. 

4. Post-operative (following prostatectomy or amputation 
of the penis). 


5. 


Pseudo-stricture 


J congestive, 
(spasmodic. 


Fost-gonorrhoeal stricture constitutes fully 90 per cent, of 
all cases. The stricture may be in any part of the anterior 
urethra, but is most frequently situated (a) in the bulb ; 
(6) at the peno-scrotal junction ; (c) in the distal end of the 
spongy urethra, in that order. Multiple strictures are very 
frequent, and in a urethroscopic study of 87 consecutive 
cases we found that in over 30 per cent, the stricture was 
triple. 
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Clinical Features. — ^The leading symptom is dysxiria. 
In contradistinction to prostatic obstruction, the patient 
finds ho must strain to empty the bladder. Another 
distinguishing feature is the patient’s age. He is often con- 
siderably younger than the prostatic sufferer, or the symp- 
toms of dysuria date back to some time prior to the fiftieth 



Fig. — Urethros<*opic appearances (a) Fine-bore stricture. 

(b) Moderate-bore stricture. (r) Crescentic stricture of the roof, (d) 
Stricture with false passage. 


year. Diminution of the calibre of the stream of urine is 
an infrequent and unreliable symptom. In long-standing 
cases it is often possible to palpate the stricture from without 
as an induration in the urethral floor. The evil effects of 
urethral obstruction upon the bladder, ureters, and kidneys 
are similar to those of prostatic obstruction, and conse- 
quently it is unnecessary^ to reiterate them. 

Urethroscopy. — ^Aero-urethroscopy has revolutionised the 
diagnosis of urethral stricture. Under air inflation of the 
urethra the stricture can be seen as a white scar of fibrous 
tissue, and its position in the urethra, the size of its con- 
tained lumen, and its dilatability can be judged (fig. 492). 
Often a stricture encircles the whole urethra, and the lumen is 
more or less centrally placed, but from time to time a variety 
of urethroscopic appearances are noted in individual cases ; 
for instance, the stricture may take the form of a crescent. 

False passages may be seen. They are recent penetra- 
tions of the urethra in front of the stricture due to unskilful 
attempts to pass a sound. False passages are particularly 
liable to bleed, and it is of paramount importance to 
cease urethroscopy if urethral hsemorrhage occurs, for fata] 
air embolus has resulted from air being pumped into the 
cavernous tissue through a urethral wound. 
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Treatment. — ^Dilatation. — Regtilar dilatation is a satis- 
factory form of treatment in the majority of instances, 
providing the patient attends regularly for treatment. Few, 
if any, urethral strictures are impassable, but it often 
requires patience to insinuate even the finest urethral guide. 
Dilatation should be carried out under local anaesthesia, 
induced by an instillation of borocaine into the urethra. 
The variety of instruments available is bewildering. We 
will confine our attention to four patterns which are 
especially useful. 

(а) Qum-elcbsiic hovgies (French bougies) (fig. 493) should 
be the standard instruments in the early stages of treatment 
of all but the very finest strictures. 

Fig. 493. — Gum-elastic 

bougie. 

(б) Lister's metal sounds (English bougies) (fig. 494) are 
indicated after the second or third attendance of the patient, 
when it has been proved that the stricture is responding to 

Fig. 4:94. — liister’s 
metal sound. 

dilatation by the French bougies. There is no occasion ever 
to use the small-gauge Lister’s sounds, w bemg the smallest 
instrument we employ. Slender metal instruments are 
dangerous and rumecessary. 

(c) Kollman's dilator (fig. 495) is used in the last stages 
of treatment to over-dilate the stricture. This instrument 
is also particularly useful in post-prostatic strictures. The 
illustration shows a curved Kollman’s dilator. The straight 
pattern is used for strictures placed more anteriorly. 

Fig. 496. — Koll 
man’s curved ure- 
thral dilator. 

Local anaesthesia must never be employed when the 
Kollman’s dilators are used for fear of tearing the urethra. 
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(«f ) Filiform bovgies are useful in very fine stricttires. One 
can be passed under visual guidance by the operating 
urethroscope, or a number can be used by what is known as 
the “ faggot ” method (fig. 496). 

Gradual dilatation at weekly intervals is the only form 
now generally employed. Contimiotis 
dilatation, whereby an instrument was tied 
in for twenty-four hours and then replaced 
by a larger one, always predisi)oses to 
infection. Before each dilatation the 
meatus is cleansed, and the anterior 
urethra washed out. In days gone by 
rigors commonly followed instrumenta- 
tion ; if the dilatation is performed asepti- 
cally, rigors are exceptional.^ 

“ Once a stricture, always a stricture ” 
is an old surgical axiom. During a course 
of treatment the interval between attendance can be 
lengthened until finally, in favourable cases, the patient 
attends but once a year. A few strictures are cured by 
over -dilatation, but in the majority the patients must be 
kept under supervision for the remainder of their lives. 

Ihtemal urethrotomy is indicated, in the opinion of 
many, when the stricture or strictures are fine, and do 
not respond satisfactorily to dilatation. Before internal 
urethrotomy is undertaken, renal function must be tested 
and proved satisfactory, and the operation should never be 
performed in the presence of sepsis. 


Fig. 497. — - 
Thomson- Walker’s 
ure thro to me . 


1 Catheter and bougie gauges. The English gauge is an. arbitrary one, 
and much confusion reigned until the Surgical Instrument Manufacturers’ 
Association agreed upon a standard English catheter scale. Bougies 
apparently are not regularised in. this way, and. are variously numbered, 
VIZ. by some firms, others. 




Fig. 4n<). — ‘‘ Fag- 
got ” method of 
introducing bougies 
through a stricture. 
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Operation. — A fine urethral guide, “the pilot,” is passed, 
in difficult cases preferably before the patient is anaesthetised. 
To the base of the pilot the urethrotome is attached by 
means of a screw. When the instrument is in place, the pilot 
curls up in the bladder. Along the groove in the urethrotome 
(fig. 497) the knife is passed and the stricture divided. 



Fig. 498. — Mobilising th.e corpus spongiosum. 

Excision of a Stricture. — ^Excision is indicated, particu- 
larly in long-standing, very indurated, solitary strictures 
in the bulb, especially those connected with a urethral fistula. 
Through a suitable incision upon the floor of the urethra, 
that part of the urethra containing the stricture is excised 
completely. The corpus spongiosum is mobilised (fig. 498) 
a short distance anteriorly, and this allows approximation 
of the cut ends of the urethra, which are united in a manner 
similar to that advised in complete traumatic rupture. 
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External Urethrotomy. — The principle of the operation is the 
division of the stricture through an external incision. This method, 
we consider, is seldom indicated. It is inferior to internal urethro- 
tomy in that the convalescence is much longer, and only one 
stricture can be divided, whereas in many cases which require 
operation the stricture is triple. Lastly, even those with consider- 
able experience in passing bougies sometimes find it difficult to 
pass instruments after external urethrotomy has been performed — 
the beak seems to get caught up in the perineum. 

Rarer Forms of Urethbai. Stricture 

Congenital stricture has been considered on p. 511. 

Traumatic stricture follows unskilful or delayed treatment of 
rupture of the bulbous urethra. If dilatation is unsatisfactory, the 
question of excision of the stricture should arise, especially in boys. 

The so-called stricture following rupture of the membranous 
urethra is often not a stricture at all, but a complete loss of con- 
tinuity of the urethra (see fig. 41K)), and any fonn of treatment 
short of implanting the ureters into the bowel is hopeless. Pre- 
vention is the cure. 

Post-prostatic '''' stricture occasionally follows suprapubic pros- 
tatectomy. It is due to the formation of a shelf by prostatie capsule 
across the bed previously occupied by the prostate. The treatment 
in early cases is regular dilatation with the curved Kollman'’s 
dilator. In a number of cases the shelf must be excised by reopening 
the bladder. 

Post-operative stricture occasionally follows partial or complete 
amputation of the penis. Methods of avoiding this complication 
are given in the section dealing with these operations. Regular 
dilatation is satisfactory. 

Pseudo-stricture. — ^The so-called spasmodic and congestive stric- 
tures are symptomatic as opposed to organic, and it is doubtful if 
they should be classified as strictures, but this is conventional. 

Congestive stricture is due to oedema of the urethra, and is a 
complication of acute urethritis. 

Spasmodic stricture is due to spasm of the compressor urethra. 
It may occur reflexly after abdominal or pelvic operations. 

Complications of Urethral Stricture 

Retention of urine (p. 481). 

Periurethral abscess (p. 524). 

Urethral fistula (p. 524). 

Urethral pouch (p. 525). 

All the attendant evils of back pressure/’ culminating 
in bilateral hydronephrosis, combined with a susceptibility 
to urinary infection and an increased liability to urinary 
calculus. 

Hernia, haemorrhoids, or rectal prolapse may be induced 
by the straining. 
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stones, which are always phosphatic, may remain latent for 
long periods. The diagnosis is made by palpation from 
without, or, in the case of the deep urethra, by rectal 
examination. Urethroscopie and X-ray examinations are 
confirmatory aids to diagnosis in obscure oases. 

Treatment. — A migrating calculus arrested in the prostatic 
urethra can usually be pushed into the bladder by a catheter, 
and there treated as a vesical calculus. A calculus arrested 
in the fossa navicularis is often expelled easily after 
meatotomy has been performed. A fixed calculus in the 
prostatic or membranous urethra requires perineal section 
for its extraction. Calculi in the penile urethra can some- 
times be extracted by methral forceps. When a stricture 
is present an incision in the urethral floor is often necessary, 
and through this the stone may be removed and the stricture 
divided. 

crethrax. diverticula 

Urethral diverticula are of three varieties : 

Congenital. 

Due to increased intraurethral pressure behind the stricture. 

Due to the long-continued presence of a urethral calculus. 

In some cases it is a moot point whether the stone forms in a 
pre-existing diverticulum, or whether the pouch is the result of the 

virethral stone (fig. 500). In 
many cases the pouch can 
be seen, and those which 
are not obvious at first 
become so when the patient 
interrupts the stream of 
urine. 

Treatment is excision of 
the sac and removal of the 
cause if it is obvious. 

PAPILLOMA OF THE XJRKTHRA 

Papilloma of the urethra 
is uncommon. We en- 
countered one excellent ex- 
ample in a man of 42. 
On retracting the foreskin a 
cauliflower mass presented 
Pig. 500, — Stone in a urethral itself which was found to 

diverticulum (A). (Mouat.) be peduimulated, the narrow 

pedicle being attached to 
the roof of the urethra 1 in. from the meatus. 

The treatment is excision of the base of the papilloma with an 
electro-cautery. 
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CAHCINOMA OK THE URETHRA 

Carcinoma of the urethra is excessively rare. In the only example 
which has come under our notice the patient had a perineal fistula 
of some years’ standing, and no doubt the chronic infection associated 
with the fistula initiated the malignant change. 

The FB3vtAx.E Urethra. 

The diseases of the female urethra are too often over- 
looked. 

Stricture. — An adult female urethra which fails to admit 
freely a 20 French bougie is the seat of a urethral stricture. 
Sometimes the stricture will only admit a guide, and in 
these cases particularly acute retention of urine is prone to 
occur. Dilatation of the stricture yields satisfactory results. 
The recognition and treatment of a strictxure often clears 
up an obscure case of dysuria. 

Chronic urethritis is comparable to posterior urethritis in the 
male. Occasionally, like the latter, it gives rise to distant trouble, 
such as joint affections. 

(3xanular urethritis can only he diagnosed with a cysto-urethroscope. 
and is a cause of frequent micturition, and other symptoms which 
are sometimes wrongly ascribed to the internal generative organs. 

Urethral caruncle is essentially due to an abrasion of the 
posterior part of the urethra accompanied by an infection. 
This raspberry-like, pedunculated mass is a granuloma 
springing from the posterior border of the meatus. Painful 
and frequent micturition and occasionally retention of urine 
are the chief symptoms. The treatment is excision, remov- 
ing a V-shaped portion of mucosa about its base and 
bringing the cut edges of the incision together. 

THE PENIS 

CONOENITAX. ABXORMAUITIES 

The penis may be very small, but it is rarely absent. Authentic 
cases of double-functional penis have been recorded. Webbed 
penis is another pathological curiosity, the organ being attached 
to the scrotum by a septum of skin. Shortness of the frsenum 
occasionally gives rise to trouble, which is remedied by partial 
division of the structure. 


Phimosis 

The prepuce cannot ‘be retracted, or only with difficulty. 
Phimosis is usually congenital, but it can he acquired after 
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preputial in fiammation . Congenital 
phimosis can be treated in early 
infancy by forcibly stretching the 
prepuce or, at all times, by circum- 
cision- 

Circumcision. — ^Usually a general anses- 
Fia. 501. — Cl r cum- thetic is given, but in adults infiltration 
c 1 s 1 o n . Applying the of the prepuce with 
dressing forceps prepara- novocaine is entirely 
tory to excising the re- satisfactory, and is to 
dundant skin. be preferred. 

Operation^ — The 
prepuce is grasped in dressing forceps, which 
are inclined somewhat downwards (fig. 501). 

Redundant skin in front of the forceps is 
amputated with scissors. The forceps are 
removed, and the skin retracts, displaying 
the preputial mucosa covering the glans. A 
dorsal slit is made in this mucosal shroud, 
whereupon it can be peeled off the glans, smegma 
being brushed away with a swab. The mucosa 
is now trimmed to within a quarter of an 
inch of the corona. It remains to unite the Fia. 302. — After 
cut edges of skin and mucosa to one another the bleeding points 
by fine, interrupted catgut sutures. The first have been 1 i g a - 
stitch (fig. 502) includes the severed fraenal tured the cut edges 

artery, which it is usually necessary to clamp are approximated 

early in the operation. In babies the dressing by interrupted su- 
is preferably Tinct. Benzoini Co. applied on a ture beginning at 
narrow strip of gauze. In adults it is well to the frsenum. (Lows- 
prescribe full doses of bromide for forty-eight Kirwin.) 

hours, and the more intelligent patient can be 

provided with an ethyl chloride spray to apply as necessary in 
event of priapism. 

Parafrimosis 

The tight prepuce has been retracted, but cannot be 
returned, and it is constricting the glans which is engorged 

and oedematous. The diagnosis is 
apparent at a glance. 

Treatment. — ^A pad of cotton-wool 
soaked in a mixture of -1 per cent, 
adrenaline and 10 per cent, cocaine 
can be applied for fifteen minutes, 
when, in a proportion of cases, 
Fio. 603. — Reducing a reduction can be accomplished with 
paraphimosis. ease. If it is difficult, forcible 
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reduction should be tried (fig. 503). If this is unsuccessful, 
a general anaesthetic must be given, and the constricting 
band nicked, after which forcible reduction will be successful. 
In all cases circumcision is necessary later. 

Balanitis 

Balanitis is an inflammation of the glans and the mucous 
lining of the prepuce. It may be acute or chronic. 

Acute balanitis is seen usually in young men with a long foreskin. 
It may, or may not, be associated with a venereal infection, and a 
bacteriological examination of the exudate is advisable. When the 
prepuce can be retracted, bathing the parts with a weak solution of 
mercurochrome, together with instillations of hydrogen peroxide, 
soon clears up the condition. Hydrogen peroxide is valuable, because 
most of the causative organisms are anaerobic. When the prepuce 
cannot be retracted, it must be divided by a dorsal slit. Circum- 
cision in the acute stage is bad surgery, for it invites a spreading 
infection. 

Ghrouic balanitis is seen in elderly men who are neglectful of 
cleanliness. The prepuce is often indurated, and cannot be re- 
tracted owing to chronic inflammation. The treatment is similar 
to that of acute balanitis, although circumcision can often be safely 
performed in the first instance. 

Iieukoplakia of the penis, which is similar to the well-known 
condition on the tongue, is sometimes a complication of chronic 
balanitis. 

PHAGAUJENA 

Like canerum oris, to which it is comparable, phagadsena is now 
rare, but hardly so rare as its coimterpart in the mouth. It is a 
spreading gangrene of the penis which may involve the scrotum and 
even the abdominal wall. The initial lesion is often an acute balanitis 
or chancroid, and the determining factor is often some form of sur- 
gical intervention, notably circumcision during the acute stage. 

Conservative treatment is advisable in the first instance. If the 
glans sloughs, severe secondary hsemorrhage is probable, and to avoid 
this partial amputation of the penis with the actual cautery becomes 
necessary, 

CHORDEE 

Chordee is due to an inflammatory effusion into the corpus 
spongiosum or corpora cavernosa. As a consequence the erect 
organ is bent downwards or laterally. In the acute stage erections 
are very painful. Chordee is not a common condition, and is usually 
a complication of acute urethritis. 

Treahnent. ^An ethyl chloride spray is useful in preventing 
erection, and bromides are prescribed internally. After the acute 
attack has subsided the cavernous tissue is sometimes left per- 
manently damaged by fibrosis, causing deformity of the organ. 

PERSISTENT PRIAPISM 

The penis remains erect, and is painful. Such is a symptom in 
a number of divergent conditions, prominent amongst which are 
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spinal injury or disease, lymphatic leukaemia, arterio-sclerosis, and 
<lamage to the corpora cavernosa. Tlie treatment is similar to that 
of chordee, but if the usual remedies are ineffective, there should be 
no hesitation in taking an aspirating syringe, 
inserting it into the corpora cavernosa, and 
deflating the organ by withdrawing blood. 

Aspiration can be repeated as necessary* 

HUNTERIAK CIIAKCRE 

The penis is the site of election of a 
primary chancre. 

VKNTEREAn WART (fig. 504) 

Venereal warts are situated in the coronal 
sulcus. They are not necessarily associated 
with venereal disease, but rather with a 
chronic balanitis. The best treatment is 
circumcision, combined with excision of the 
wart-bearing area. 

PENIUE HERPES 

Herpes zoster, following the course of the 
ilio-inguinal nerve, may attack the penis, 
but it is very rare. Catarrhal herpes is more 
common, and vesicles are present on the glans penis. The chief im- 
portance of the condition is the liability of it being confused with 
venereal infection. 

Treatment is an application of simple boric lotion. The condition 
soon clears up, but catarrhal herpes is apt to recur. 

Soft Chatstcre (syn. Soft Sorb, Chancrou)) 
is due to an infection by Ducrey's bacillus. The edges 
of the soft sore do not rise abruptly from the surrounding 
sldn, but slope away gently into the adjacent parts. 
It can be diagnosed on clinical grounds, but only after 
exclusion of syphilis by appropriate tests. The differential 
diagnosis between hard and soft sores is often very difficult, 
because they may be present simultaneously in the same 
individual. The incubation period of soft sore is much 
shorter than that of syphilis, and by the fifth day after 
infection the lesion is ftilly developed. 

Treatment* — Some mild chancroids heal under ordinary 
antiseptic dressings. The majority require cauterisation. 
This can be accomplished by the electro-cautery after 
cocainisation. Cauterisation destroys Ducrey's bacilli, and 
when the scabs separate there is a healthy granulating 
surface which soon heals under antiseptic dressings. 

34 



Fig. 504. — ^Venereal 
warts. (Xiowsley and 
K-irwin.) 
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Infection with Ducrey’s bacillus is often complicated by 
suppurative adenitis of the glands of the groin. Untreated, 
the pus becomes superficial, and gives rise to a chancroid 
of the groin. 

Treatment. — Some advocate complete excision of the 
glands of the groin before they break down. After the 
glands have been excised, the cavity is smeared with 
B.I.P.P. and closed. When suppuration has occurred, 
aspiration may be tried. If this does not abort the process, 
vertical incision and drainage must be carried out. 

GIlAISrtJI.OMA. INGUINALE 

From the standpoint of differential diagnosis this is a convenient 
point to mention granuloma inguinale, which is often looked upon as 
a tropical disease, but which, nevertheless, is occasionally met with 
in temperate climates. The infecting organism is a Donovan body. 

Clinical Features. — ^Beginning as a small papule, ulceration soon 
takes place, and the typical lesion is a bright red exuberant over- 
growth of granulation tissue, which untreated spreads from the groin 
to the penis and scrotum. It is very chronic, and the diagnosis is 
confirmed by finding the Donovan bodies in smears from the lesion. 

Treatment. — Bocal applications of all kinds are absolutely useless. 
Vaccines fail regularly. Recurrence invariably takes place after 
excision, and intravenous arsenical preparations prove of no curative 
value. Tbe specific treatment is now established. It is the intra- 
venous injection of a 1 per cent, solution of tartar emetic. About 
a dozen injections covering a period of six or eight weeks are usually 
necessary to complete a cure. 

FRACTUB.E OF THE PENIS 

Fracture of the penis is a very uncommon accident. Following 
trauma the erect organ suddenly becomes flaccid. The extravasa- 
tion of blood, which is considerable, causes great pain and swelling. 
In recent cases incision, clearing out blood-clot, and suture of tbe 
ruptured corpus cavernosum has yielded good results. 

STRANGULATION OF THE PENIS BY RINGS 

Removal is prevented by venous engorgement. Consequently 
aspiration of tbe corpora' cavernosa may assist in removal of the 
ring in early cases, otherwise the services of a blacksmith must be 
sought. 

Carcinoma of the Penis 

Except in Chinese and Malayans the penis is a com- 
paratively uncommon site for cancer. 

Pathology. — ^Two forms exist, the papilliferous (fig* 506) 
and the ulcer, which are comparable to those of the tongue. 
Like the latter, the penile manifestations have also definite 
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pre-carcinomatous beginnings. The papilliferous variety 
begins in a venereal wart, and the ulcer is often associated with 
leukoplakia of the glans penis, w'hieh in turn is an aftermath 
of chronic balanitis. The papilliferous type is slightly less 
malignant, but in both dissemination to the inguinal glands 
occurs regularly. Distant metastatic deposits are infrequent, 
even late in the course of the disease. 

Clixiical Features. — Carcinoma of the penis rarely develops 
in the circumcised, but to go farther, and to assert that it is 
confined entirely to the 
uncircumcised, is inac- 
curate. 

In order to establish 
the diagnosis it may be 
necessary to slit up the 
prepuce. The inguinal 
glands should be exam- 
ined by palpation, and 
usually will be found 
much enlarged. While 
invasion of these glands 
by carcinoma does occvu* 
regularly and early, it must be borne in mind that much of 
the enormity is due to superadded sepsis. 

Untreated, the whole glans becomes a fungating and 
particularly foul-smelling mass. Later, the inguinal glands 
fungate through the skin of the groin, and death relieves the 
victim, often suddenly, by toirrential haemorrhage following 
erosion of the external iliac artery. 

Treatment. — ^In all remediable cases it is advisable to 
dissect completely the inguinal glands, and there is much to 
be said for doing this three weeks before attacking the local 
lesion by one of the following methods. 

Radium . — ^Por early cases, when the primary lesion is less 
than half an inch in diameter, the insertion of radon seeds is 
satisfactory, and has the great advantage of preserving the 
organ. For more advanced cases radium in any form cannot 
be recommended. 



Fig. 505. — Carcinoma of the penis. 
CircLimcision. has been performed, display- 
ing a papilliferous type of growth. 
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JPartial ^tnputation of the JPen^is . — ^As tlie result of a follow up, we 
came to tlie conclusion tliat tliis was a poor method of treatment. 
IVearly every patient died within a year following the operation. 
I^sychologically, the mutilated organ is probably more disturbing 
to the patient than emasculation. If consent cannot be obtained 
for complete amputation, radium should be tried. 

Complete amputation of tlie penis, which, includes the 
separation and removal of the corpora cavernosa from the 

pubic hones and division of the 
corpus spongiosum as far hach as 
to leave only half an inch protruding 
from the skin wound, gives good end 
results. Patients have been shown 
to be alive six years or more after 
this operation. The complication of 
post-operative stricture is circum- 
vented by making no attempt to 
suture the cut corpus spongiosum, 
which contains the urethra, to the 
skin edges, but to leave, as has 
been mentioned, half an inch of the 
structure protruding. As F. Kidd 
points out, if the penis has to be 
removed, it is better to remove 
the testes too, and thereby spare the exphallated patient 
lustful desire. 

Paget’s Disease of tlie Penis (fig. 506). — r have seen a persistent 
rawness of the glans like a long-standing balanitis followed by cancer 
of the substance of the penis ” (Sir James Paget). Though very rare, 
it is possible that penile Paget’s disease escapes detection until an 
actual carcinoma has developed. liadon seeds should prove useful 
in treatment. 



Pxo. 506. Paget’s dis« 

ease of the glans penis. 
(Susman.) 
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THE TESTES, INCEXJDIXG THE SPERMATIC 
CORDS, VESICUL-^E SEMINADES, AND THE 
SCROTUM 

HYDROCELE 

A HYDROCBi^js is a collection of serous fluid in some part of 
the processus vaginalis, usually in the tunica. 

-3Eitiology. — ^A hydrocele can appear in conjunction with 
some demonstrable pathological condition of the corre- 
sponding testis ; such is termed a secondary hydrocele/’ 
More usually the condition arises spontaneously, and its 
pathogenesis is uncertain. The trend of current opinion 
attributes the ejffusion to trauma or to bygone low-grade 
bacterial invasion. 

Hydrocele fiLuid is amber coloured, and registers a specific gravity 
of 1022 to 10245. It contains water, inorganic salts, 6 per cent, of 
albumin, and a quantity of fibrinogen. The last constituent confers 
upon the fluid a characteristic feature. If the contents of a hydrocele 
are allowed to run through a canula into a receptacle, the fluid does 
not clot, but if a few drops of blood w'hich have come into contact 
with cut tissues are stirred into even a large quantity of hydrocele 
fluid, the whole clots firmly. In old-standing cases the fluid is some- 
times rich in cholesterol, and occasionally tyrosin crystals are found. 

There are seven anatomical varieties of hydrocele. 



a be d e f 

Fig. 507. Vaginal hydrocele, (6) Congenital hydrocele- (c) Infantile 

hydrocele. (d) Hovir-glass hydrocele- (e) Hilocular h.yd.roeele. (/) En- 
cysted hydrocele of the cord. 
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Golden- Uiagn-ostic Rule for all Hydroceles 
At least 99 out of every 100 hydroceles are translucent. 
On examination it is possible to get above the swelling 
1. The vaginal hydrocele is at least six times more com- 
mon than all the other varieties put together. Vaginal 
hydrocele often appears in middle-aged or elderly men, but 
it is not uncommon in early childhood, or indeed at any time 
of life. The condition is particularly common in tropical 
countries. The only complaint of the patient is the swelling, 
and occasionally he does not seek relief until the sac has 
attained enormous dimensions. 


2. Congenital Hydrocele. — ^The processus vaginalis communicates 
with the peritoneal cavity. Usually the communicating orifice is 
too small for the development of a hernia. When the scrotiun is 
elevated the fluid disappears within the abdominal cavity, usually 
slowly, but it returns when the erect posture is restimed. Especially 
in bilateral cases, ascites or serous tuberculous peritonitis should be 
suspected. 

3. Infantile hydrocele does not necessarily appear in infants. The 
tunica vaginalis and the processus vaginalis are distended right up 
to the internal abdominal ring, but the sac has no connection with 
the general peritoneal cavity. 


4<. Hour-glass hydrocele 
5. Bilocular hy^ocele 


are but variations of the foregoing, 
and little more than pathological 
curiosities. 


6. Encysted Hydrocele of the Cord. — ^This fairly common 
condition causes some confusion in diagnosis. There is a 
smooth, oval s-welling (fig. 508) associated with the spermatic 



Fio. 508. — Encysted hydrocele of the cord removed by operation. 
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cord. When such a swelling is situated at the external 
abdominal ring it is very liable to be mistaken for an irre- 
ducible inguinal hernia. If, with gentle traction upon 
the testis, the swelling moves downwards, the diagnosis of 
hydrocele of the cord is confirmed. 

7. Hydrocele of the canal of Hack is a condition com- 
parable to the foregoing. It occurs in females, the cyst 
being in relationship to the round ligament. Unlike a 
hydrocele of the cord, a hydrocele of the canal of Niick 
is always wholly, or partially, in the 
inguinal canal. 

COMPLICATIONS OP A HYDKOCKLE 

1. Rupture, usually traumatic, but pos- 
sibly spontaneous. After absorption of 
the fluid, on rare occasions a cure results. 

2. Hernia of the hydrocele sac sometimes 
occurs in old-standing cases. Tension of 
fluid w'ithin the tunica causes herniation 
of a portion of the sac through some of the 
coverings of the testis (fig. 509). 

3. Transformation into a hsematocele 
may occur spontaneously, or as the result 
of trauma (see p. 552). 

4. Calcification of the sac wall sometimes 
occurs in long-standing cases. 

5. Lnfiammation. — Considering the carelessness with which hydro- 
celes are sometimes tapped, if is remarkable that infection occurs 
so rarely. 

Treatment. — Tappirig . — ^After transillumination the swel- 
ling is made tense. A fine trocar and canula, or what is 
often better, a lumbar puncture needle, is inserted into an 
unquestionably translucent area. By this means the fluid 
is evacuated. After a varying inteiwal the sac usually 

refills. Many patients 
seem content to be 
relieved at regular in- 
tervals in this way. 

Tapping and Injec- 
tion is a method of 
treatment which is 
gaining in popularity. 
It is often effective in 




Fig. 509. — A hernia of 
a hydrocele through 
some of its coverings. 
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thin-walled hydroceles* The fluid is evacuated by tapping 
and the interior of the sac washed out with normal saline. 
Two or three c.c, of quinine urethane are injected and the 
sclerosing fluid is massaged into every corner of the sac. A 
suspensory bandage is worn. The fluid usually reaccumu- 
lates. One week later the process is repeated. If necessary, 
a third injection is given at an interval of three weeks. 

Subtotal Excision . — The sac wall is excised, with the 
exception of the rim attached to the testis. Cautery exci- 
sion is the best method of ensuring haemostasis. Complete 
enucleation of the whole sac is possible in the case of encysted 
hydrocele of the cord or hydrocele of the canal of Niick. 

Jahoulay's Operation . — ^An incision is made into the upper part 
of the sac, which is turned inside out, and maintained everted by 
suitably placed sutures. This method is less used than formerly ; 
it is applicable only to thin- walled hydroceles, which can be treated 
by injection. 

In all operations for hydrocele haemostasis must be per- 
fect, and after the operation the scrotum must be firmly 
supported, otherwise the troublesome complication of scrotal 
hsematoma is prone to follow. 

raheb. affections of the tunica vaoinalis 

Secondary Hydrocele. — Attention is again directed to the 
effusion into the tunica vaginalis which accompanies certain affec- 
tions of the testis. It is a frequent associate of acute and chronic 
orchitis. It is nearly always present in the syphilitic affections of the 
testis, and occasionally complicates malignant disease of the organ. 
Often the question as to whether a hydrocele is or is not secondary 
to some underlying disease of the testis can only be settled after the 
hydrocele has been tapped. Secondary hydroceles rarely attain a 
large size, and in the case of acute orchitis they sometimes subside 
pari passu with the primary lesion. 

Chylous hydrocele is seen in tropical countries, and is due to 
hlarial parasites. Acute cases should be treated by rest, while 
chronic cases respond to the usual operations for hydrocele. 

Hydrocele of a Hernial Sac. — ^The neck of a hernial sac may 
become plugged with omentum or by adhesions, and a hydrocele 
results. 

Acute epidemic funiculitis is due to a streptococcal thrombo- 
phlebitis of the pampiniform plexus. An acute hydrocele is a 
regular accompaniment. The general symptoms are often grave, 
and unless surgical treatment is resorted to early, death results from 
septicjemia. Operation is imperative before the fourth day if death 
is to be averted. The operation recommended by Bird is to open 
freely the tunica vaginalis and separate the constituents of the cord 
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with the finger, leaving the wound open. This disease is rare. 
Epidemics have occurred in Egypt and India, but it is not unknown 
in Europe (Castellani). 

Cysts coxxected with the Epidipy'mis 

Spermatocele is a unilocular retention cyst derived from 
some portion of the sperm-conducting mechanism of the 
epididymis, 

etiology. — ^It is not possible to dogmatise upon the exact origin. 
A blocked vas efferens would account for the condition ; on the 
other hand, it is impossible to dispute a claim that a spermatocele 
arises from one of those vestigial structures depicted in fig. 512, 
providing always that the remnant in question is connected with the 
sperm-conducting mechanism. 

minical Features. — ^A spermatocele is nearly always 
situated in the head of the epididymis, and is therefore above 
and behind the body of the testis. Filled with barley-water- 
like fluid containing spermatozoa, the swelling is typically 
softer than other cysts occurring within the scrotum . Sperma- 
toceles give rise to few symptoms, and are usually small and 
unobtrusive. More rarely they are large enough to attract 
notice. Sometimes the patient presents himself because he 
believes he has a third testicle, but, as 
Sir Robert Liston (1784—1847) remarked, 

“ these patients flatter themselves in 
thinking they are unduly provided ” 

(fig. 611). 

Treatment. — Small spermatoceles should 
be left alone. Larger ones can be as- 
pirated and injected, or excised. 

Cysts of the Epidid3nxiis. — ^A cyst of the 
epididymis, filled with crystal-clear fluid large 

(as opposed to the barley-water-like fluid spermatocele. 

of a spermatocele or the amber-coloured fluid of a vaginal 
hydrocele), is a common clinical entity. 

.ZEitiolo^. — cyst of the epididymis can arise as a retention cyst 
or a cystic degeneration of : 

(а) The pedunculated hydatid of Morgagni. 

(б) The sessile hydatid of Morgagni. 

(c) The vas aberrans of Haller, inferior or superior. 

(d) The paradid 3 nmis, or organ of Eiraldes. 

(e) A. blocked vas efferens (fig. 512). 
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Clinical Features. — Cysts of the epididymis are usually 
found in middle life, and are often bilateral. They are 


translucent, 
tense, and often 
consist of an 
aggregation of a 
number of small 
cysts (fig. 513). 
Like spermato- 
celes, they are 
situated often 
above and be- 
hind the body 
of the testis. 
Not infrequently a vaginal hydrocele is present in addition. 

Treatment. — ^When large, or when symptoms are present, 
the cysts should be excised. Cautery excision minimises the 
occurrence of a post-operative scrotal hsematoma. Owing to 
their multilocular nature, cysts of the epididymis are un- 
suited to treatment by injection. 

Csrst of one of the hydatids of Morgagni 
(fig. S14) is a separate clinical entity. It 
forms a small, globular swelling at the 
superior pole of the testis. It is usually 

unilateral, and in the case of the pedtmcu- Fi©, 614. 

Fig. 613. lated hydatid it sometimes xmdergoes Cyst "of the 

Cyst of the rotation and produces acute symp- hydatid of 

epididymis. *0™.® torsion of the Morgagni. 





Fig. 512. — Structxires from which, spermatoceles 
and other cysts of the epididymis arise. The 
sessile and 'pedunculated hydatids are not shown. 


Injuries to the Testis 

1. Hsematocele. — ^Haemorrhage into the tunica vaginalis 
may result from a blow. It also sometimes occurs after 
tapping a hydrocele. Absorption of blood from the tunica 
vaginalis is slow and uncertain. It is far better to remove 
promptly the blood and blood-clot, and to perform at the 
same time an operation for the cure of the hydrocele. Hae- 
morrhage into a hydrocele may occur from a trivial injury, 
or even spontaneously. An old clotted haematocele generally 
proves a diagnostic riddle. It is referred to on p. 562. 
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Ijaceration. of the testis is a rare accident, and even when the 
damt^e is severe, repair is nearly always possible. 

Con'ge:s:itax. Abnormautibs 

I - Anorchism. — Complete absence of the testes is exceedingly 
rare. 

2. Anterior inversion is said to be present in one in every 
twenty males. The epididymis is in front, and the body of 
the testis and the timica vaginalis behind. When the testis 
is diseased this anomaly causes much confusion in diagnosis, 
and is referred to on p. 552 . 

3. Maldescended Testis. — This important subject must be 
discussed fully. 

Max.i>esceni>ed Testis 

Under this heading are included two conditions ; 

Imperfect Descent. — ^The testis is arrested in some part 
of its path to the scrotum. 

Blctopic Testis. — The testis is abnormally placed outside 
this path. 

Development of the Testes. — ^The testes are developed in the 
abdomen. Their blood-supply comes from the aorta at the level of 
the twelfth dorsal vertebra, and their nerve-supply from the tenth 

dorsal segment. During the early months of 
foetal life they descend to the internal abdominal 
ring. They pass through the rings during the 
seventh and eighth months (fig. 51 5), and reach 
the bottom of the scrotum just before birth. The 
later stages of descent depend upon the develop- 
ment of the guhernaculum. This unique struc- 
ture, which is derived from mesoblast, is packed 
with proliferating cells which grow rapidly 
through the inguinal region- The gubernaculum 
( = a rudder) was first described and so named 
in 1762 by John Hunter, who evidently 
believed that its function was to guide the 
testis into the scrotum. There is no evidence to support the view 
that the gubernaculum exercises traction upon the testis ; why and 
how the testes descend is still problematical. Possibly intra-abdom- 
inal pressure due to accumulated meconium rises sufficiently by the 
eighth month to expel the testis down the inguinal canal. Normally 
the left testis descends a little earlier than the right. 

iMPEKFECTXiY DeSCENEED TeSTIS 

Pathology. — Until shortly before puberty an imperfectly 
descended testis differs little, if at all, from its normally- 
placed counterpart. About this time changes occur, the 



Fig. 515 . 
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most obvious being that the body and the epididymis begin 
to separate. By the time early manhood is reached this 
separation is unmistakable (fig. 51 6). The external secretory 

mechanism of the imperfectly 
descended organ never func- 
tions satisfactorily. 

Sir Astley Cooper rightly taught 
that patients with bilateral re- 
tained testes were usually sterile, 
whereupon one of his pupils, a 
cryptorchid, left the room and 
committed suicide. At the 
necropsy which followed motile 
spermatozoa were demonstrated. 
It is therefore unsafe to deny 
parentage to those with retained 
testes. 

Nevertheless the power of 
spermatogenesis of the imper- 
fectly descended organ is 
usually negligible ; on the other hand, its internal secretory 
activity approaches normal. Even in cryptorchids secondary 
sexual characters appear. 

If an imperfectly descended testis 
is brought down satisfactorily before 
'puberty it usually develops and 
functions fully. 

Clinical Features of Imperfect 
Descent. — ^Maldescended testis may 
occur on one or both sides. Double 
incomplete descent is more un- 
common than single, and arrested 
descent occurs more commonly on 
the right side. There are various 
degrees of incomplete descent. The 
testis may be : 

1. Retained in the abdomen. 



Fig. 5 1 7. — Maldescent 
of tlie left testis. Show- 
ing the shrivelled appear- 
ance of the scrotum on 
the affected side. 



Fig. 516. — Characteristic sepa- 
ration of the epididymis from the 
body of the testis. Specimen 
from a man of 23. 


Wlien both, testes a»re within the peiaitoneal caivity, the 
patient is known as a cryptorchid. 

2. In the inguinal canal. 
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3. At the external abdominal ring. 

Only very rarely does a testis reach the scrotum by its 
own initiative if it has failed to do so by the end of the first 
year. 

Important Definition . — jin imperfectly descended testis is 
one which cannot he made to touch the bottom of the scrotum. 
In little boys, when the cremaster muscle contracts, the 
testis may be pulled into the inguinal canal, and this has 
begrxiled the clinician time and again. In such cases, by 
gentle manipulation, the organ can be replaced fully in the 
scrotum. 

Symptoms and Complications. — ^There may be no symp- 
toms, particularly in the case of an intra-abdominal testis. 
Pain may be a symptom ; inguinal and ectopic testes are 
particularly liable to repeated injury, and this may cause 
pain and tenderness to the organ. It is often an associated 
hernia which compels the patient to seek surgical aid. 
Torsion is more liable to occur in the maldescended organ. 
There is hardly a subject in surgery upon which there 
is greater controversy than the question of frequency of 
malignant disease supervening in a maldescended testis. 
This debatable point is referred to again on p. 550. 

Treatment. — ^The chances of a maldescended testis com- 
pleting its descent after the first year are very slender 
indeed — so slender as not to justify a hopeful attitude where 
anxious parents are concerned. Intra-abdominal testes, 
unless giving rise to symptoms, should be left alone. Ectopic 
testes and extra-abdominal maldescended testes should in 
most cases be treated by operation. Within limits, the 
younger the patient the better the prospect of replacing the 
organ in its normal position by operation. Except in the 
case of ectopic testis, which, on account of its comparatively 
long cord, is often extremely remediable, the chances of 
successfixl orohidopexy after the age of 16 are remote. 

1. Or<diidopexy. — ^The principles of the operation are as follows. 
Sy way of an inguinal incision the testis, seemingly in a peritoneal 
sac, is es^osed. The processus vaginalis having heen opened, the 
cord lying beneath it is carefully dissected h:om the sac. Separation 
of the spermatic vessels is continued up behind the peritoneum, past 
35 
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the internal abdominal ring. When the cord has been freed it is 
thereby lengthened. The peritoneum is closed at the internal 
abdominal ring. The sac is cut away, except the lower part, which 
is stitched about the testis to form a tunica vaginalis. The scrotum 
is deepened with the finger and a testis placed 
therein. It is kept in position by a number 
of ingenious contrivances, amongst which 
are : 

(a) A tension suture passing from the tunica 
albuginea, through the scrotum, and tied around 
a roll of gauze. 

(b) The testis is passed through an aperture 
in the septum dartos (fig. 518). 

(c) An internal splint of silver wire is fixed 
to the pubic bone on the one hand and the 
lowest part of the tunica albuginia on the 
other with a catgut stitch in each case. This 
splint is removed twelve days later under 

local anaesthesia through a stab incision in the scrotum. 

(d) Torek’s operation is illustrated m fig. 519. After six months or 
less the testis and the scrotum are freed from the thigh. 

When a hernia exists it is repaired during the course of the operation. 
2. Orchidectomy is indicated particularly when the other testis 
is normal, and the cord too short to allow replacement of the mal- 
descended organ in the scrotum. 



Fig. 518. — Trans- 
septal orchidopexy 
(Ombre do nne ’ s 
operation). 



Fig .519 . — Torek ’s o perat ion . At a future date, so me months later, when 
the cord has become adequately and permanently stretched and thereby 
lengthened, the scrotum and testis are detached from the thigh. 

3. Orchido*coelioplasty (abdominal replacement of the organ) is 
very seldom justifiable. Occasions arise when it is the only method 
of preserving a supply of internal testicular secretion and secluding 
an organ exposed constantly to injury- 
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Ect<.)Pxc Tbwtis 

An ectojjic testis may be found : 

1 . Above and to the outer aide of the external abdominal 


ring. 

2. In the perineum. 

3. At the root of the penis. 

4. Over Poupart’s ligament. 

5. In Scarpa’s triangle. 

6. Over the pubis. 

The first two positions are relatively common. 

Unlike the imperfectly deslcended testis, an ectopic organ 
often develops fully. Its main hazard is that owing to its 
position it is liable to injury. 

2Btiology.— To explain the appearance of the testis in these 
anomalou.s positions, C. B. Lockwood, in 1887, advanced the ingenious 
theory of many guljernaeular tails. His theory 
postulates that in ectopic testis the main scrotal 
tail becomes broken. As a consequence the 
testis, adrift from its usual mooring, follows one 
of the accessory rudders. Lockwood stated that 
the accessory gubernacula depicted in flg. 520 
could be demonstrated in the foetus ; a fact which 
other workers have been unable to substantiate. 

Treatment. — Of necessity many ectopic 
testes have a comparatively long spermatic 
cord. On this accotmt they are replaced readily in the 
scrotum. 

Torsiok op the Testis 



Fio. .’>20. 


Torsion of the testis is a comparatively rare emergency. 
It is often associated with imperfect descent. Torsion of a 
fully descended testis also occurs. The 


factors which favour axial rotation are 
depicted in fig. 521. 

Clinical Features. — ^The patient, 
usually a boy or young man, ex- 
periences- sudden or agonising pain in 
the groin, and vomits. Upon theoretical 



grounds one might think that the diagnosis is simple, but 


nothing could be farther from the truth, for it is practically 


impossible to distinguish torsion of a maldescended testis 
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from a strangxilated inguinal hernia. The fact that the 
side of the scrotum is empty and cedematous is certainly 
in favour of the tender lump at the external abdominal 
ring being the testis with its cord twisted, but it is im- 
possible to rule out a tense strangulated inguinal hernia 
until the parts have been displayed by operation. Torsion 
of a com'pletely descended testis is a 
less difficult problem. Sometimes 
the actual twists in the cord can be 
felt, when the diagnosis is established. 

At other times the condition can be 
mimicked exactly by a small, tense, 
strangulated hernia compressing the 
cord and causing congestion of the 
pampiniform plexus, the result of 
which is a tender, cedematous testis 
on that side. Torsion of the fully de- 
scended testis can also simulate closely 
acute epididymo-orchitis ; even the 
temperature is raised slightly — 

99°F. — after the lapse of a few hoxxrs. 

(See also Torsion of a Cyst of the 
Hydatid of Morgagni, p. 538.) 

Recurrent torsion with spontaneous rectification occurs. We met 
with such a case in a young soldier. On the occasion upon which 
we saw him — the fourth attack within six months — spontaneous 
rectification took place in the jolting ambulance which conveyed 
him from his camp. As a result of the repeated interference with 
its blood-supply, the affected testis had become much smaller than 
its fellow. The excised testis proved to be particularly fibrotic. 

Treatment. — ^Immediate operation is indicated. In early 
cases it may be possible to untwist the cord and fix the organ 
in an anatomically correct position. As a mxle, orchidectomy 
must be performed (fig. 522). 

Acute EpinroYMo-oBCHiTis 

No attempt will be made to segregate epididymitis from orchitis, 
for to do so is unprofitable and confusing. 

Infection usually arrives via the vas from the posterior 
urethra. A large number of examples are due to an exten- 
sion of gonorrhoeal posterior urethritis. Common as this is. 





Fig. 522. — Torsion of 
the testis from a boy of 
16. The testis was in the 
mguinal canal and it was 
thought to be a case of 
strangulated, inguinal 
hernia. 
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it is unjustifiable to jump to a conclusion that a given case is 
gonorrhoeal in origin, for, as set out below, other organisms 
give rise to this condition. 

Clinical Features. — The attack is inaugurated with 
malaise, pyrexia, and i>erhaps a rigor. The testicle becomes 
swollen and acutely tender, and a sympathetic acute hydro- 
cele is a frequent accompaniment. In the premonitory 
stages, when inflammation is proceeding along the vas de- 
ferens, pain may be referred to the abdomen, and on the 
right side this has been mistaken for appendicitis. 

Acute epidid 3 ?[mo-orcliitis of mumps develops in about 18 per cent, 
of males sviffering from mumps when the parotid inflammation is 
waning. The testis, usually the right, becomes swollen and painful. 
Rarely, the testicular precede the salivary manifestations. 

Resolution occurs regularly, but in fully 55 per cent, of cases 
atrophy of the testis follows. It often takes many months for signs 
of testicular atropliy to become apparent. 

Acute B. Con Epididymo-orchitis. — ^Kpididyrno-orchitis due to 
B. coli sometimes occurs idiopathieally, especially in individuals run- 
down with overwork. The constitutional symptoms are sometimes 
alarming. Suppuration is not usual. 

Acute staphylococcal epididymo-orchitis usually develops in the 
course of a general staphylococcal infection. 

Acute typhoid and paratyphoid epididymo-orchitis is an uncommon 
complication of typhoid fevers. Suppuration is usual. 

Acute Tuberculous Epididsrmo-orchifls. — In a few cases tubeiielilosis 
of the testis is ushered in as am acute epididymo-orchitis. 

Acute Post-operative Epidid3rpio-orcMtis. — Previously this was a 
serious and frequent complication of prostatectomy. It has been 
practically abolished by preliminary vasectomy (see p. 508). 

Treatment of Acute Epididymo-orcMtis. — ^The patient must 
be confined to bed. Urethral 
washes and instrumentation 
should be eschewed rigorously. 

The scrotum is supported by 
a sling formed by broad adhesive 
attached across the thighs (fig. 

523). Upon the sling is placed a 
nest of cotton wool, and in this 
the inflamed organ rests. 

Fomentations are prescribed 
by some surgeons ; others apply 
an ice-pack. Aspiration of a 



Rio. 523. — Treatment of acute 
epididy mo -orchitis. A splint for 
the testicles. Broad adhesive is 
applied to the thighs as shown* 
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secondary hydrocele helps to lessen acute 
pain. 

If palliative treatment does not bring relief 
-within a few days, there is a gro-wing tendency to 
abandon purely conservative measures in favour 
of decapsulation of the epididymis (flg. 524). 
This relieves unnecessary suffering and tends 
•to prevent recurrence, chronicity, male sterility, 
and even testicular atrophy. 

If suppuration occurs, drainage is necessary. 
Atrophy of the testis may follow as a remote 
complication in any case of orchitis. 

Chrooto Epididymo-obohitis 
Acute epididymo-orohitis does not often 
become chronic. In gonorrhoeal cases the 
so-called chronic variety is rather recurrent suhacute retro- 
grade infection from a purulent seminal vesicle . Recognising 
this fact, attention should be directed to the concomitant 
vesiculitis (see p. 554). 

TtjbebctjIjOtjs Epididymo-obohitis 

Acute tuberculous epididymo-orc^tis has heen referred to already. 
It is comparatively rare and often misdiagnosed in the first instance. 

Chronic tuberculous epididymo-orchitis is common. The 
maximal incidence is during the third and fourth decades 
of Kfe. Many of the physical signs of tuberculous disease 
of the testicle are discussed in the differential diagnosis of 
testicular swellings (p. 

651). The epididymis 
is mainly involved, and 
the first sign is often 
a nodule in the globus 
minor. Later the whole 
epididymis becomes 
craggy (fig. 525), and the 
body of the organ may 
Become implicated. 

Even in the early stages 
of the disease the vas becomes palpably thickened and 
headed. Often the corresponding vesicle is involved — 
indeed, some authorities teach that the primary focus is 
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Fia. 525. — Tile physical signs recorded 
in a case of tnberculous epididyixitis. 



Fig. 524. — De- 
capsulation of the 
epididymis by a 
cruciform in cision. 
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alwa^’-B in the vesicle. Untreated, the disease runs a chronic 
course. It tends to spread to the other geuito -urinary 
organs, notably the juostate and the testicle of the other 
side. Locally the epididymis becomes adherent* to the skin 
of the scrotum posteriorly. Abscess and sinus formations 
are common. 

Treatment. — ^In the early stages conservative treatmefit is 
indicated, and in a fair proportion of cases is rewarded with 
a cure. Among the more important of the non-operative 
measures is heliotherapy, both natural and artificial, and 
both local and general. The testis must be sixpported, 
and protected from injury. So long as the patient is im- 
proving, conservative treatment should be continued. 

Operative treatment also gives good results, even in cases 
which have failed to respond to conservative measures, 
providing the disease has not disseminated through the 
lower genito-urinary tract. Operation is indicated par- 
ticularly when scrotal sinuses are present, yet one testis 
alone is diseased. 

Ligature and division of the vas on the affected side, and the 
opposite vas in addition when either seminal vesicle is involved, is a 
sound measure for preventing spread of the disease. This slight 
operation should receive early consideration and may be looked upon 
as almost a necessary adjuvant to conservative treatment. 

Epididymectomy with or without anastomosis of the divided ends is 
practised, especially on the Continent. It is a good method of treat- 
ment when the disease is strictly limited to the tail of the epididymis. 

Orchidectomy with partial scrotectomy is especially valuable in 
unilateral cases with sinus formation. The operation should be 
conducted in two parts. First the cord is exposed in the inguinal 
region and divided between ligatures. The inguinal incision is now 
closed. The second part of the operation consists of excising the 
diseased portion of scrotum and removing with it the now detached 
testis. In this way we are spared the possibility of carrying the 
infection into the inguinal region. 

If the corresponding vesicle is diseased, this should be excised (p. 
555). Results have been improved by vesiculectomy, thereby ridding 
the patient of what in many cases is undoubtedly the primary focus. 

Syphiutio Epiuidymo-obchitis 
Gox^emtal Sjfpbilis. — ^When a congenital syphilitic reaches 
puberty a number of misfortunes befall him (p. 30). 
Syphilitic orchitis, which is bilateral and painless, is perhaps 
the least of these. 
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Secondary syphilitic epididsrmo-orcMtis is very uncommon. It 
occurs about six months after the infection. As opposed to gonor- 
rhoeal and other forms of chronic epididymo -orchitis, it is the globus 
major which is maximally affected. 

Tertiary Syphilitic Epldidymo-<>rchitis. — 1. Fibrosis of the 
testis is rivalled only by mesaortitis as the best macro- 
soopical post-mortem evidence of syphilis. On bisecting the 
testis, scar tissue is seen within. 

2. Gumma , — ^The body of the testis is primarily involved, 
(fig 526). It is enlarged evenly and stonyhard. The clinical 

features of gumma of the testis are 
discussed in the differential diagnosis 
of testicular swellings (p. 551). 

The treatment in all cases is that 
of constitutional anti -syphilitic treat- 
ment. Most gummata under such treat- 
ment disappear like dew before the sun. 
In the few rebellious cases the dense 
fibrosis prevents resolution, and for 
this reason orchidectomy is performed. 

rtJlSrGXJS TESTIS 

There is herniation of diseased testicular 
substance through the tunica albuginea and 
through the overlying scrotiun. A mass 
of fungating tissue presents not unlike a 
breaking-down neoplasm . Fungus testis is 
nearly always inflammatory, and is the 
result of an abscess within the tunica 
albuginea bursting forwards. The funga- 
ting mass is composed of unhealthy granu- 
lation tissue. Occasionally, but atypically, 
the condition is gummatous in origin. 

The treatment is partial scrotectomy with orchidectomy, per- 
formed after the manner described for tuberculous epididymo- 
orchitis with sinuses (p, 546). 

Mauckaitt Disease of the Testioee 



Fig. 526. — Gumma of 
the testis- 


Fatiiology. — ^Under the heading “ malignant testis ” are 
arranged a group of new-growths of this organ made np as 

follows : Percent. 

Teratoma . . . . .50 

Carcinoma ^ . . . .49 

Sarcoma ..... i (H. Dew) 

^ Tims variety is knotvn in some climes as a seminoma. 
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In general it may be stated that malignant disease of the 
testis is an extremely fatal condition, metastases occurring 
mainly via the lymphatic stream. As with other teratomata, 
the malignancy of the tumour varies. There are cases in 
which dissemination is postponed, but not for long. 



Fig. 527. — ^Teratoma of the testis. (Sir John Thomson-Walker.) 


Clinical Features. — ^Malignant disease of the testis is 
distinctly uncommon. It occurs at any age, from the 
infant in arms to past the eightieth year. The maximal 
incidence is dxuping the years of sexual activity. Teratomata 
appear earlier than carcinomata. 
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The part played by trauma is a disputed one. In. nearly 50 per 
cent, of cases there is the history of a blow, and this still further com- 
plicates the differential diagnosis between neoplasm and old clotted 
hsematocele. Another hotly disputed question is whether malig- 
nant disease is more prone to attack a maldescended testis. Statis- 
tical evidence strongly favours the belief that the maldescended 
organ is more frequently attacked ; it can be said that malignant 
tumours are slightly more common in the maldescended organ. 

An important consideration is the principal location of 
metastatic deposits in this disease. Without doubt the 
para-aortic glands at the level of the origin of the spermatic 
arteries hear the brunt of neoplastic invasion. Thus it 
comes about that the abdomen, particularly the upper 
abdomen, should be palpated for enlarged glands (fig. 528). 



Fio. 628. — Record of the find- 
ings in a case of zxialignarLt left 
testis. ITote the position of the 
mass of secondary glands. 



Fia. 529- — The lymphatic 
glands into which the lymph from 
the testis drains. (After Jamieson 
and Dobson.) 


The other leading features of malignant testis are discussed 
in the differential diagnosis of solid testicular swellings, 
p. 551- They are grouped together in this way because 
we have found it most helpful both from practical and 
theoretical standpoints. 

Treatment. — JPalHative OrcTiidectomy ^ — ^Excision of the 
testis is carried out, dividing the cord as high as possible. 
The remote results of the measure are very depressing. 
Quite 86 per cent, of the patients die of dissemination of the 
disease within three years. 
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Radical Operation. — ^The patient lies on the so^lnd side. 
Orchideotomy is performed, the cord being clamped and 
divided with a cautery. The diagnosis is confirmed, and then 
instruments and gloves are changed. Through an extension 
of the incision in the groin towards the tip of the twelfth 
rib the lymphatic glands are dissected along the spermatic 
artery right up to its origin. The whole dissection is extra- 
peritoneal. The radical operation promises better results. 

Prophylactic deep X-ray treatment is advisable in all 
cases. The carcinoma (seminoma) is far more radiosensitive 
than the teratoma. 

Differential Diagnosis of Testicdxar Swellings 

When presented with a case of a swelling of the testis 
which is neither acutely inflamed nor wholly translucent, the 
clinician is faced with a problem, for a differential diagnosis 
must be made between the following conditions : 

1. Syphilitic orchitis (gumma). 

2. Tuberculous epididymo-orchitis. 

3. Neoplasm. 

4. Old clotted hsematocele. 

Erom a systematic examination the differential diagnosis 
is arrived at by a correlation of physical signs in the follow- 
ing way : 

SYPHILITIC ORCHITIS (HISTORY OF WKEKS) 

Skin of Scrotum. — ^At first normal, it becomes adherent in front. 
Later, there is a wash-leather slough in this situation. 

Body of Testis. — ^Uniformly enlarged. 

Epididymis. — ^NT ormal. 

Vas. — ^Normal, 

Testicular Sensation. — ^Lost early. 

“ Weighing the Testis.” — Organ feels light. 

Secondary Hydrocele. — ^Nearly always present. 

Rectal Examination. — ^Negative. 

TUBERCULOUS EPIDIDYMO-ORCHITIS (HISTORY OF MONTHS) 

Skin of Scrotum. — ^Tends to become adherent low down posteriorly. 

Body of Testis. — ^Normal. 

Epididymis. — £lnlarged and nodular — “ craggy.” 

Vas. — ^Thickened and beaded. 

Testicular Sensation. — ^Present. 

“ Weighing the Testis.” — Without value. 

Secondary Hydrocele. — Present in 30 per cent, of cases. 

Rectal Examination. — ^Prostate and vesicle may contain tuber- 
culous nodes. 
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MALIGNANT TESTIS 

Skin of Scrotum. — Normal at first, then large dilated veins can be 
seen. Finally, may become adherent anywhere, but this is very 
rare. 

JBody of Testis. — ^Enlarged uniformly at first. Later nodular and 
bulging. 

Bptdidymis. — ^As the tumour enlarges it becomes flattened out 
and cannot be felt. 

Vas. — Normal. 

Testicular Sensation. — ^Lost late. 

‘‘ Weighing the Testts.^^ — Organ feels heavy. 

Secondary Hydrocele. — ^Present in 15 per 'cent, of cases. 

Rectal Examination. — Negative. 

COKDITIOITS CLOSELY SIMCTLATESTG MALIGNANT TeSTIS 

Hsematocele of some standing may simulate testicular 
neoplasm in every particular, and prol)ably most surgeons 
of experience have removed a hssmatocele in the belief that 

they were dealing with a neo- 
plasm. This accounts for the 
comparatively large number 
of specimens of old clotted 
hsematooele which adorn the 
shelves of pathological museums 
(fig. 530). 

Tuberculosis of an anteverted 
testiis is another trap awaiting 
the diagnostician in this field. 
The craggy epididymis, lying, 
in this case, in front of the 
testis, obviously invites the 
assumption that it is the body 
of the testis which is affected, 
and such a condition has been 
mistaken repeatedly for malig- 
nant disease. Conversely 
malignant disease of the epi- 
didymis, a rare condition, is 
nearly always diagnosed as tuberculosis until it is too late 
to remedy. 

It will be realised that testicular swellings are often 
difficult to diagnose correctly. If malignant disease cannot 



Fig. 530. — Ajci old clotted 
bsematocele. The long-stand- 
mg pressure has flattened the 
testis. 
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be ruled out definitely, there should not be the slightest 
hesitation in exposing the testis to the light of day. This 
can be done readily under local ansesthesia. By the more 
general adoption of this principle it is hoped that testicular 
tumours will be diagnosed earlier than at present. 

MaxiE Sterilitv 

The causes of male sterility are as follows : 

1. Impotence. — Inability to perform the sexual act may be due 
to (a) Malformations or loss of the penis. (6) Psychic causes, for 
further information on which works on sexual psychology should 
be consulted. 

2. Absence of Spermatozoa in the Semen. — A cryptorchid is usually 
potent, but sterile. Prolonged X-ray exposure is among the causes 
of azoospermia. 

3. Aspermia. — ^Because of a mechanical fault in the male con- 
ducting apparatus, the semen may not reach the vagina, beading 
examples are a urethral fistula, a tight stricture, and obliteration by 
scar tissue of the lumina of both vasa efferentia or both common 
ejaculatory ducts. The commonest cause of male sterility is bygone 
epididymo-orchitis, with its aftermath of cicatricial obliteration of 
some part of the lumen of the vas- When other means have failed 
Hagner’s operation is occasionally successful. By means of sutures 
of the finest silver wire the epididymis is anastomosed to a healthy 
portion of vas above the stricture. 

Rejuvenation ’’ 

With a view to prolonging man^s span of useful existence, attempts 
have been made to enhance or augment the internal secretion of the 
testis, which wanes with advancing years. Two methods have been 
tried. 

1. Steinach^s Operatioxi. — As a result of experiments on rats, 
Steinach showed that when the vas is ligatured the interstitial cells 
of the testis multiply, and the old, sleepy rat becomes more active. 
Applying this knowledge to man, the vasa have been divided between 
ligatures under local ansesthesia. At first extravagant results of 
the success of this method were reported, but now the general con- 
census of opinion is that as a means of rejuvenation the operation is 
of little if any value. 

2. Voro]iofl''s Operation. — ^The testis of an anthropoid ape is 
grafted into man in the following way. The testis of an ape is re- 
moved aseptically and the epididymis cut away. The body of the 
testis is divided into four equal parts. The recipient’s tunica vagin- 
alis is opened and the tunica albuginia is scarified in two places. Two 
of the similar grafts are then applied, sutured in position, and the 
coverings />f the testis closed over them. A similar procedure is 
carried out on the contra-lateral side. There is no question that the 
grafts function for a time. Human maldescended testes removed at 
operation have been utilised for the same purpose. 

There is certainly a remarkable increase in vitality in many 
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recipients of a testicular graft. The good results are usually some- 
what transient, but the method appears one which justifies an 
extended trial. 

VESIOTTri.® Seminales 

Acute vesiculitis is ustially an extension of a gonococcal 
infection. The treatment is similar to that of acute pros- 
tatitis- In cases of closed abscess the vesicle must be 
drained. 

Vesiculotomy. — ^The vesicles are exposed by an incision as for 
perineal prostatectomy. The affected vesicle is opened and drained. 

Chronic VesiculitLs. — ^Again, this is usually an aftermath 
of posterior urethritis. Some cases of chronic gonorrhoea 
are maintained by infection lurking in the vesicle. The 
diagnosis is made by rectal examination, when an enlarged, 
tender swelling in the position of the vesicle can be palpated. 
If the condition does not respond to “ stripping ” by a 
finger in the rectum, lavage of the vesicle by the method 



Fig. 531. — seminal vesiculogram. 

immediately to be described often rids the patient of the 
infection. 

Vasotomy. — ^The cord is exposed by a small incision over tbe ex- 
ternal abdominal ring. The vas is isolated and canalised with a 
hollow needle. The vesicle is washed out with, not more than 2 c.c. 
of a 5 per cent, solution of argyrol or 1 per cent, solution of mercuro- 
chrome. The vas is left temporarily fixed in the subcutis, so that 
it may be re-exposed and the operation repeated four times or more 
in the course oi a week, during which time the patient is confined 
to bed. After the final injection the vas is allowed to drop back. 

Seminal Vesiculograpliy. — It is sometimes necessary to know if 
the common ejaculatory ducts are patent. This information can be 
obtained by catheterising the common ejaculatory ducts through a 
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special posterior urethroscope. Sodium iodide is then injected up 
the catheter and a vesiculo^raph taken. The same information 
can be obtained more easily by vasotomy and injection of an opaque 
medium (fig. 531 ). 

rabercaloos v^culitis is often associated with tuberculous 
epididymo-orchitis, and other, more widespread, genito- 
urinary tuberculosis. There is considerable evidence that 
in many cases the vesicle is the primary focus, and it is 
abundantly clear that it is useless to remove a tuberculous 
testis and leave a correspondingly infected vesicle. Tuber- 
culous vesiculitis does not respond to conservative treatment, 
and the results of excision of the vesicle are encouraging. 

Vesiculectoixiy by the Inguinal Route. — ^Througli an ample inguinal 
incision Avliich opens the inguinal canal the vas is isolated and traced 
backwards by dissecting up the peritoneum. This will lead to tlie 
vesicle, which is freed by dissection and excised. The operation is 
not excessively dillicult, and results are satisfactory. 

Vabicocele 

A varicocele is a varicose condition of the veins of the 
pampiniform plexus. From 5 to lO per cent, of males 
between puberty and the age of 35 have some degree 
of pampiniform varicosity on the left side. In almost 
all cases it is the left side which is affected ; occasionally 
both sides are involved, but it is most exceptional for the 
right side to be affected alone. 

The cause of the predilection for the left side is disputed, and the 
following theories have been advanced : 

1 . The left spermatic vein enters the left renal vein at a right angle, 
while the right spermatic vein enters the vena cava obliquely. 

2. The left testis is lower in the scrotum than the right. 

3. A loaded sigmoid colon is liable to press upon and obstruct the 
left spermatic vein. 

4. Most men “ dress ” on the left. 

Clinictd Features. — ^Usually symptoms are entirely absent. 
In a proportion of cases the patient experiences a dragging 
pain on the left side. When the varicocele is comparatively 
small and the symptoms are considerable, the possibility 
of neurasthenia should be considered ; indeed, when a 
patient presents himself with many complaints concerning 
a varicocele, the possibility of a neurasthenic element should 
always engage the clinician’s attention. The diagnosis is 
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simple. The left side of the scrotum hangs lower than nor- 
mal (fig. 632 ), and the impression gained on palpation of 
the varicose plexus has been aptly likened to a bag of 
worms. When the patient lies down and the scrotum is 
elevated, the veins will be emptied by gravity and the 
opportunity of comparing the size of the left testis with its 

fellow should be taken. In long- 
standing cases of varicocele the left 
testis is somewhat smaller and softer 
than the right, due to a minor degree 
of atrophy. A comparatively rapid 
onset of varicocele is suggestive of 
a renal or supra-renal tumour, and 
the kidney region should be palpated 
in such cases. 

The phenomenon is a rare one, and 
some confusion has arisen as to which 
side the varicocele appears. To clarify 
the situation we quote Sir Henry Morris : 
“ In 1884 I drew attention to a varicocele 
which had appeared and gradually in- 
creased with the growth of a left supra- 
renal malignant tumour. I have since then seen varicocele associated 
with a cancer of the right kidney, which disappeared on the second 
day after nephrectomy.” 

Treatment. — ^A suspensory bandage, a cold bath in the 
moming, and reassurance that there is nothing to worry 
about, is all that is necessary in most instances. Candi- 
dates for the public services must be 
operated upon to conform with the 
regulations. Cases in which the 
varicocele is large and the testis hangs 
low are often distinctly benefited by 
operation. Small varicoceles should 
be left alone or treated by injection. 

Injection. — The injection treat- 
ment of varicocele is very successful. 

In most cases one treatment is all 
that is necessary. The reaction is 
often intense, but the result is never 



Fia* 533. — The treat- 
ment of varicocele by 
mj action. 



Fia. 532. — Varico- 
cele. (Macewen’s Text- 
book oj Surgery.) 
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in doubt. The patient stands and the upper part of the 
scrotum is cleansed with alcohol. A small bunch of veins is 
taken up between the finger and thumb, and, using 2 c.e. of a 
5 per cent, solution of sodium morrhuate in a syringe armed 
with a particularly sharp needle, the injection is made from 
above downwards just below the external abdominal ring 
(fig. 533). The pampiniform plexus is entered at several 
points by a few short jabs of the needle. The patient then 



Fig. 534. — An operation for varicocele. The distal Btumpissusiiended 
through the external abdominal ring as is shown in the right-hand figure. 
The inset shows the relationship after the suspension ligature has been 
tied (after M. F. Campbell). 

lies down and the puncture is sealed with collodion. A 
suspensory bandage is worn for some w'eeks. 

Operation gives good results only when it is performed carefully 
in properly selected cases (see p. 555). 

Technique , — ^The cord is exposed by a short incision over the 
external abdominal ring. A little more than three-quarters of 
the circumference of the pampiniform plexus is separated from the 
remainder lying in the proximity of the vas. The isolated venous 
mass is divided between clamps, and the proximal end securely 
ligatured, using a transfixing suture. The proximal end is now 
allowed to fall hack, and it retracts within the inguinal canal. An 
inch and a half, or more, of the distal end is resected and ligatured. 
The ends of tlxe ligature axe left long, and passed through the 
aponeurosis of the external oblique from within the external ab- 
dominal ring, as shown in fig. 534. The testis is suspended, and the 
skin incision is closed. This method is preferable to others, as it 
prevents drag on the spermatic cord. In cases where the scrotum 
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is pendulous an elliptically 
shaped portion of its base is 
resected and the cut edges 
approximated- The now 
compact left scrotal com- 
partment aids in supporting 
the testis from below. 

The chief post-operative 
complication — ^the develop - 
ment of a hydrocele — is 
mitigated by avoiding rough 
handling of the testis 
during the operation- 

THE SCROTUM 

The primary surgical 
affections of the scrotum 
are few. 

Sebaceous cysts are com- 
mon in the skin of the 
scrotum, and are prone to 
suppurate. When they do 
so the odour emitted is 
particularly obnoxious- We have seen a suppurating scrotal 
sebaceous cyst mistaken for malignant disease, which calls to mind 
Cock’s peculiar tumour, p- 561. 

Idiopathic Gangrene of the Scrotum (syn. Fournier’s Gangrene). 
— ^Arises without apparent cause — ^first 
involving the scrotum, then extending 
along those planes so well known in 
urinary extravasation. The entire scrotal 
coverings slough, leaving the testes bared 
to their tunica hanging exposed though 
remarkably free from gangrene. 

Treatment. — The gangrenous portions 
of the scrotum, must be excised and 
incisions made into the infected inguinal 
region. Irrigations with a weak solution 
of potassium permanganate are instituted 
at regular intervals. 

Carcmoma of the Scrotum. — ^In 

days gone by this disease was 
almost confined to chimney-sweeps, 
and it still goes by the name of 
“ chimney-sweep cancer.” It must 
be noted that to-day the chief •victims of this affection 
are “ mule spinners ” (fig. 635), and workers in tar and 
paraffin. 

Clinical Featums. — ^The growth commences in a wart or 



Tia. 636. — -Carcinoma 
of the scrotum- 
(Macewen’s Textbook oj 
Surgery.) 



Fig. 535. — A mule spinner at work. 
(A. H. Southam.) 
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an ulcer (fig. 53«). As 
it advances it may involve 
the underljdng testis. 

Treatment. — The glands 
of both groins should be 
excised completely and 
the growth, together with 
a considerable margin of 
healthy tissue, excised. 

In cases with pronounced 
secondarv infection, it is 
w’ise to conduct the opera- 
tion in two stages at an in- 
terval of two or three W’eeks . 

Elephantiasis of the 
Scrotum. — Eilarial ele- 
phantiasis is often en- 
countered in tropical 
countries, and the scrotrim 
is the part most frequently 
attacked, 

Tliere are three types of Fiu. r>:57. — Filarial elephantiasis of 
filarial scrotal elepliantiasis : the scrotum (inflammatory type)- 

Passive, which is indurated The scars of nuiiiy previous attacks of 
and slowly growing. ^ acute inflainmation can be seen . 

XiyXXXphatiC, which is soft (Afti*r Sir Frank Connor.) 

and vascular. 

Inflammatory^ which is subject to attacks of severe iiifianimation 
at regular intervals. 

The last is the commonest (fig. 5:17.). 

Treatment is essentially surgical. Excision of the mass 
affords great relief to the sufferer. 

'Technique . — impoitant consideration 
in removing enormous scrotal tumours is the 
I^osition of the patient upon the operating 
table. He should lie horizontally with his 
legs hanging over the side of the table and 
his feet supported on chairs (fig. 538). This 
gives excellent exposure and allows the mass 
to be rolled. After the scrotum has been 
excised the testes are accommodated one 
behind the other in the pcrinyeum and the 
bared sliaft of the penis is skin grafted. 




Fxu. 538. 



CHAPTER XXVII 
THE HEAD 
Tbce Scaup 

The scalp consists of five layers — skin, smT^cutaiieous tissue, 
epicranial aponeurosis, into whicli is inserted tfie occipito- 
frontalis muscle, a loose areolar layer, and th.e pericranium. 
Tlie scalp is well supplied with, blood-vessels, and tbe walls of 
the arteries are adherent to the fibrous tissue in the sub- 
cutaneous layer. Therefore scalp wounds bleed freely, as 
the muscular coat of a divided artery cannot retract readily 
when the vessel is severed. 

Owing to its rich blood-supply wounds of the scalp heal 
readily, and portions of scalp which are avulsed retain their 
vitality in a surprising manner. Many cases are on record 
in which the scalp had been almost completely avulsed, but 
after it was cleansed and sutured into position, union 
occurred in a satisfactory manner. 

A hsematoma of the scalp situated under the epicranial 
aponeurosis spreads extensively, and is only limited by the 
attachment of the aponeurosis around the base of the 
calvarium. Should the hsematoma occur under the peri- 
cranium, it is limited by the suture lines which border 
the underlying bone, and to which the pericranium is 
attached. 

Infection of the scalp is limited in a similar manner. If a 
wound involves the loose areolar layer, infection is only cir- 
cumscribed by the attachment of the epicranial aponeurosis, 
and may therefore extend from the superior curved line of 
the occipital bone behind to the supra-orbital ridge in front, 
and laterally is bounded by the zygomatic arch, temporal 
ridge, and upper border of the mastoid process. As such 
extensive infection is possible, the subaponeurotic areolar 
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tissue is sometimes termed the “ daiigei’ous area.” In the 
event of infection, dependent incisions should be made 
parallel to the main vessels and nerves, of sufficient depth 
to reach the areolar layer. 

The following ai‘e the more important pathological con- 
ditions which affect the scalp : 

Sebaceous cysts {syn. Wens), which are often multiple. 
If neglected, cysts may grow as large as hens’ eggs, in which 
case pressure interferes with the blood-supply to the over- 
lying scalp, which becomes 
bald (fig. 539). 

Infection of these cysts 
is common, in which case 
the contents are pt-culiarly 
putrid. Should the cyst 
break down an ulcer 
results, formerly know'n 
as Cock’s peculiar 

tumour,” which somewhat 
resembles an epithelioma, 
but the edges are not 
characteristically everted, 
nor is the base indurated. 

Liipomata occasionally 
arise from the fatty tissue incorporated with the areolar 
layer, and therefore they lie under the epicranial aponeurosis. 
As they are only separated from the skull by the pericranium, 
pressure atrophy of the underlying bone follows in long- 
standing cases, and on pushing aside the lobulated edge of 
the tumour, the margin of a saucer-like depression in the 
bone is readily palpable (fig. 17). 

Cirsoid aneurism is a rare condition, but of importance 
owing to difficulty in treatment. It is due to dilatation 
of the arteries, which open more or less directly into venous 
spaces. Capillary nsevi are sometimes seen in the over- 
lying skin. The condition usually affects the supei’ficial 
temporal artery and its branches, and as it increases in size 
the underlying bone becomes thinned, and the hair over the 
36 
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tumour falls orit. The tendency for these tumours is to 
enlarge slowly, so that eventually ulceration occurs, which is 
likely to be followed by fatal haemorrhage. 

Treatment consists in extirpation of the tumour in the 
early stages. If its size forbids such radical treatment, then 
the main vessels are ligattxred, often at successive operations. 
Too long an interval must not elapse between operations, as 
collateral circulation is speedily established. Ligature of 
one or both external carotid arteries is sometimes advisable, 
so as to facilitate the local treatment of the tumour. 

Dermoid cysts are not uncommon, and are most frequently 
seen over the external angular process. Occasionally they 
do not appear until the child is a few years old, and they 
occasionally communicate with the subdural space by a 
narrow neck, which passes through the underlying bone, and 
in this case an impulse can sometimes be detected when the 
child coughs. As this neck tends to constrict and close, it is 
wise to defer removal xmtil after puberty, so as to lessen the 
risk of opening the dura mater, which leads to escape of cere- 
bro-spinal fluid, and the possible development of meningitis. 

Papillomata are common, and cause discomfort on combing the 
hair. Constant irritation of this nature, or pressure of a hat, en- 
courages the development of malignant disease. 

Fibrosarcoma occasionally occurs, perhaps in connection with a 
scar. Thorough excision is indicated, otherwise recurrence with 
increased malignancy is probable. 

Fpithelioma of the scalp is not common, and presents no special 
features. 

Melanomata may be unrecognised, owing to the small primary 
growth being hidden by hair, until the presence of secondary deposits 
leads to a careful examination for some possible primary tumour. 

The SHUXi, 

A meningocele consists of a protrusion of a pouch of dura 
mater through a congenital defect in the skull. The usual 
situations are the root of the nose, over the occipital hone, or 
in connection with the anterior fontanelle. Very occasion- 
ally they appear through the base of the skull, in which 
situation they have been mistaken for nasal pol3rpi, and 
attempted removal has resulted in fatal meningitis. A men- 
ingocele is present at birth, and forms a tense rounded 
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pedunculated swelling, which is translucent, and occasion- 
ally yields an impulse when the child cries or coughs. 

An encephalocele is a similar condition, hut some jwrtion 
of the brain is also extruded (fig, 540). Should this cerebral 
extrusion, contain part of a veiitricle, the condition is known 
as a hydrencephalocele. In 
this condition, as well as an 
encephalocele, pulsation is 
usually present, but in many 
instances the child is still- 
born, or succumbs at an 
early age. Some degree of 
idiocy or deformity is likely 
to be associated with mis- 
placement of brain tissue. 

The treatment of a menin- 
gocele and its allied condi- 
tions consists of protection 
from injury. Should the 
swelling increase in size out 
of proportion to . the child’s natural growdih, then an 
attempt should be made to remove it, and close the 
cranial defect. Otherwise the enlargement will result in 
pressure atrophy of the skin and ulceration, and wdll be 
followed by rupture and meningitis. 

In the case of a small meningocele, subsequent growth of 
the skull sometimes occludes the neck of the sac, in which 
case a cyst remains which is non-pulsatile and unaffected by 
coughing. 

Hydrocephalus either occurs during infancy, or follows 
obstruction of the cerebro-spinal circulation in the adult. 
Congenital hydroce'ph.alns is possibly due to birth injury, 
which causes bleeding into the subarachnoid space. Cor- 
puscles then gain entrance to the arachnoid villi, and so 
impede the absorption of cerebro-spinal fluid. Another 
theory alleges that excessive secretion of cerebro-spinal 
fluid is the cause. The shape of the skull in the case of 
“ congenital ” hydrocephalus depends upon the stage of 



Fig* 540 — 0(‘^cipital c^ncephalo 
eelo, eoxitainiii^ the bulk of the 
eerobellum. (John Fraser ) 
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cranial development at tlxe time of the onset of the con- 
dition. Should the cause be still active after closure of 

the sagittal suture, the frontal and 
occipital regions are affected (fig, 
541) ; if the lambdoid suture is 
closed when the disease commences, 
then bulging occurs chiefly in the 
frontal region. 

The treatment of this t 3 ;^e of 
hydrocephalus is eminently dis- 
appointing, Such procedures as 
tapping a lateral ventricle, com- 
bined with elastic pressure or liga- 
ture of the common carotid artery, 
appear to be useless. In less ad- 
vanced cases the child may survive 
and become a useful member of 
society, for, if the cerebral cortex 
is not unduly thinned, the intellect 
appears to be adequate. 

Acquired hydrocephalus is due 
to obstruction of the outflow of 
cerebro-spinal fluid from the sub- 
arachnoid space. Inflammation 
may obstruct the foramina in the 
roof of the fourth ventricle, or a 
tumour occasionally distorts or 
occludes the aqueduct of Sylvius. 
In a few cases improvement has 
followed exploration. A subten- 
torial decompression is performed, and the cerebellum 
displaced upwards so as to expose the medulla. The 
cistema magna is opened, and the bulging roof of the fourth 
ventricle incised. Strands of silk or a tube of decalcified 
bone are used in order to maintain a communication 
between the ventricular system and the subarachnoid 
space. 



Fig. 641, — Advanced hy- 
dro ceplialus in a child, who 
also suffered from osteo- 
genesis imperfecta. (B. C.S. 
Museum, 4100,1.) 
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IXi!'£,AMMATIOX Oi’ CRAXIAL. BONJsIS 

Acute. — Pericranitis is likely to follow infliimmation of the 
overlying ax*eolar tissne. Necrosis of bone and thrombosis of 
emissary veins ai-e troublesome and dangerous complications. 

Osteonnyelitis occurs as a result of : 

(i) Direct iiifection, such as a compound fracture. 

(ii) Local extension, e.g. from the frontal sinus or mastoid 
antrum. Osteomyelitis appears to be particularly liable to 
follow operations on an acute frontal sinusitis. The dix>lbe 
is sometimes infected as a result of cellulitis of the scalp, 
and more rarely from an extradural abscess. 

(iii) Blood-borne. As in the case of acute osteomyelitis 
in any bone, an intra-osseous extravasation of blood fol- 
lowing trauma occasionally becomes infected by circulating 
organisms. 

Acute osteomyelitis of the skull is a sei'if>us condition. 
Infective thrombosis is likely to spread to the cranial sinuses, 
and other grave complications are meningitis and intracranial 
suppuration . 

Treatment consists in wide excision of bone, both tables 
being removed if intracranial infection is suspected. If the 
acute infection abates, patience must be exercised to ensure 
that sequestra are completely separated before they are 
removed, as chiselling them out is liable to cause infection of 
otherwise healthy bone. When a probe indicates that a 
sequestrum is completely loose, the sinus is enlarged, and 
the dead bone lifted out. 

Chronic. — Tuberculous disease of the skull is uncommon, but 
occasionally occurs in association with tuberculous lesions elsewhere. 
As with other bones, the infection commences either in the peri- 
cranium or in the medulla, i.e. the diploe. The diseased bone 
should be removed widely, otherwise abscesses are likely to form and 
erode the scalp. Secondary infection occurs at an early stage owing 
to the depth of the hair follicles. 

Syphilitic pericranitis in civilised countiies is a rare 
affection. 

Localised swellings occasionally occur, which are slightly 
tender and fixed to the bone. Under suitable ti’eatment 
disappearance is usual, although a small bony' swelling 
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occasionally remains. Further stages are described on 
p. 803. 

N EW-GB,0 WTH 

Innocent tumours are rare. An ivory osteoma occasion- 
ally arises in the region of an air sinus, and has been des- 
cribed on p. 819. 

Malignant new growths resemble, in variety, those of 
other bones. Pericranial sarcoma forms a bun-shaped 

tumour, the con- 
sistency of which 
depends upon its 
vascularity and 
rate of growth. 
Thus it may be 
pulsatile or al- 
most bony hard 
(fig. 542). Sar- 
coma or myeloma 
very occasionally 
develops in the 
diploe. 

The o o m - 
monest malig- 
nant tumour is 
secondary car- 
cinoma. The 
breast, bronchus, 
and thyroid are most often the seat of the primary growth. 
Secondary growths of the skull are usually very vascular, 
and pulsate when the outer table is eroded. They have 
been mistaken for sebaceous cysts, owing to a somewhat 
careless examination, and attempts at removal cause con- 
siderable haemorrhage. 

Fbaotitres 

Vault. — ^These are caused by direct injury, indirect 
violence radiating from the base, or compression. This last 
cause operates when a degree of pressure is brought to bear 
on the skull which exceeds its limit of elasticity, and scalp 



Eia. S42. — Osteo -sarcoma of the skull. (R.C.S 
Museum, 1657.1,) 
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or even skin is sometimes nippetl by the fracttirc'd bone 
when the skull springs back tt) its former |>osition. 

Fractures of the vault are either fissured, depressed, or 
elevated. 

(i) Fissured. — A suuplc fissured fracture can only be diag- 
nosed definitely by means of an X-ray (fig. 543). In every 
case of head injury which in the opinion of the surgeon may 
have been sufficiently severe to cause a fracture, a railiograph 



Pia. 543. — Typical fis«u.red. fracture iiivolv^iiijg tlie occipital and 

parietal l>ones. 


should be taken, partly as a guide to subsequent treatment, 
and also to show that “ reasonable skill and care ” has been 
observed, in the event of subsequent legal proceedings. 
The treatment of an uncomplicated fissured fracture resolves 
itself into confining the patient to bed for three weeks, and 
.such length of convalescence as the mentality and occupation 
of the patient may seem to require. This rather long peiiod 
is justified on the assumption that a force sufficient to 
fracture the skull must of necessity have affected the brain. 
During this period of treatment, particularly in the early 


568 A SHORT PRACTICE OF SURGERY 

days, a careful watch, is kept for the onset of cerebral com- 
plications, such as compression or irritation. 

In the large majority of cases patients with simple 
fissured fractures, in the absence of immediate complications, 
make a complete and permanent recovery. 

It must, however, be stated that in about 5 per cent, of cases 
suffering from simple fissured fracture, subsequent complications 
develop. These include persistent headache, Jacksonian epilepsy, 
and mental deterioration. Some surgeons therefore recommend 
craniotomy in selected cases, on the grounds that a small spicule of 
bone, or a localised haematoma, is sometimes present, and unless 
removed is a potential source of cortical irritation. It is urged in 
favour of exploration that convalescence is not lengthened, the 
operative risk is negligible, and that if irritative phenomena develop 
at a later date, operation is unlikely to afford relief, as cortical 
changes will probably have supervened. 

Therefore, if the fracture is limited in extent, the patient other- 
wise healthy, and a capable surgeon and efficient theatre are aA^ail- 
able, exploration is advised. Occasionally an unsuspected lesion is 
discovered and can be remedied, in which case the risk of subsequent 
complications is diminished. 

A corn'pound fissured fracture has been mistaken for a 
normal suture line. A moment’s reflection should be 
sufficient to decide whether the suspected lesion corresponds 
anatomically to a cranial sutture, and furthermore, a suture 
line is irregirlar, and free from oozing blood. The majority 
of compound fissured fractures are visible at the bottom of 
the wound, but all scalp wounds should be explored as 
extensively as necessary so that the presence of a fracture is 
not overlooked. 

As compound fissured fractures are potentially infected, 
emergency operation is necessary. The edges of the scalp 
wound are excised, and the wound rendered as aseptic as 
possible. The skull is opened with a half -inch trephine, the 
pin being placed in such a position that the disc of bone to be 
removed incorporates the line of fracture. Any spicules of 
bone or extradural clot are removed, and in the event of 
subsequent infection, an exit is provided for intracranial 
inflammatory exudates. Drainage is provided if subsequent 
infection appears to be probable, owing to lapse of time 
since the injury or contamination of the wound. 
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Tlic projinosis of a c‘i>iiip(>iin<l fracturt* of the bkull <lci>en<i.s upon 
associated injury to intracranial contents, and also upi>n the intefjrity 
of the dura mater. If this inenihrane is torn, a Imrrier to infection 
of the brain and nienin^es is removcfi, and fatal inflammation of 
these structures is a j;rave possibility. Therefore, should a subdural 
haemorrhafre be revealed on trephininjj the skull, the surgeon is 
called upon to decide whether the dura inater should be incised in 
order to evacuate the clot, or whetlicr this pro<*cdure is tinjustiflable 
on account of the risk f»f infection. Xo definite rule can be laid down, 
each ease must be judged on its t>»erits, and the graver risk, i.e. of 
compression or infection, avoided. 

(ii) Depressed. — Simple depressed fractures are rare, as 
the scalp is relatively non -elastic, and an injury sufficiently 
severe to fracture and depress the hone is almost ceidiain to 
lacerate the tough oveiijang scalp. A htematoma in the 
deeper layers of the scalp is likely to simulate closely a 
depressed fracture, as the blood clots round the periphery. 
On palpation, the edge of this clot resembles the edge of 
normal bone surrounding a depressed fracture, but the edge 
of the clot can sometimes be indented by the finger-nail. 
In the absence of intracranial complications, delay of a few 
hours is of little moment, so that a radiograph can be 
utilised in order to distinguish the two conditions. 

The treatment of a simple depressed fracture consists in 
elevation, and removal or reposition of bone. A flap of 
scalp is turned down, and in most cases it is impossible to 
elevate the depressed bone without making a trephine open- 
ing through which an elevator can be passed and used to 
prise up the fragment. The pin of the trephine must 
always rest on sound bone. If the elevated fragment 
retains its pericranial attachment, it is replaced in its 
original position. Detached fragments of bone should he 
removed, as even mild infection is likely to convert them 
into sequestra. 

Sufficient hone must be removed to allow free inspection 
of the underl3ring dura mater. If a subdural hsematoma is 
present, and. cerebral pulsation is diminished, the dura 
mater should be incised and the blood evacuated. The 
incision in the dura mater may be sutured by fine catgut 
stitches, or a flap of fascia lata applied to the incision be- 
comes adherent and closes the dura mater. In simple 
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fractures the risk of infection should be negligible, and there- 
fore incision of the dura mater is not fraught with danger, 
as in the case of compound fractures. 

Pond-shaped depressions occur in infants, as a result of 
prolonged pressure of the head against the promontory dur- 
ing birth, or during the ensuing months by direct injury. 
If no improvement follows after a few months, or if wigna of 
compression are evident, the depression should be elevated. 
The simplest method of performing this is by means of a 
guarded gimlet, i.e. silk is wound around the gimlet to within 
a quarter of an inch of its point. A small incision is made 
over the centre of the depression, and the skull is perforated 
by the gimlet. An aneurism needle is introduced through 
the aperture, and by this means traction is applied to the 
depressed bone. The elastic skull of the infant readily 
yields, and springs back to its normal position. 

Compound depressed fractures are the most common 



variety of these 
injuries to the 
vault, but many 
of these injuries 
are immediately or 
rapidly fatal, and 
so are of interest 
to the coroner 
rather than to the 
surgeon (fig. 544). 
Diagnosis is 
usually obvious, 
and if brain sub- 
stance has 
escaped, it is 
unmistakable . 
Treatment is a 
matter of ur- 


Fio. 544. — Skrill fo-und on the veldt in South 
Africa, showing depressed fracture, presumably 
compound. It was probably caused by a Zxilu 
knobkerry. (R.C.S. Museum, 3278.1.) 


gency, as infection 
rapidly becomes 
established. 



THE HEAD 


.571 


Treatment therefore entails immediate operation, unless 
other injuries render the patient’s condition hopeless. The 
edges of the wound are excised and the deeper structures 
explored. If bone is completely detached, or grossly con- 
taminated with dirt or foreign material, it is removed, other- 
wise fragments are elevated, and the wound closed or drained 
according to circumstances. 

(iii) Ei.ev.\tei>. — ^E levation of bone occasionally results from a 
blow with a hea\'y cutting instrument. Such fractures were not 
uncommon in former wars, when swords and eiJtlasses were used for 
other than ceremonial purposes. They are of necessity compound, 
and treatment is conducted on general principles. 

Base. — ^Fractures of the base are caused as follows : 

(i) Direct Injury. — The roof of the orbit is surprisingly 
thin, and has been perforated accidentally by umbrella 
ferrules, slate pencils, and other similar objects. A com- 
pound fracture of the base of the skull is likely to follow dis- 
charge of a fire-arm through the mouth (as in cases with 
suicidal tendencies). 

(ii) Indirect Injury. — A fall on the buttocks, or a blow 
on the jaw, sometimes transmits sufficient force to the base 
of the skull to cause fracture. In rare cases the condyle of 
the jaw is driven into the middle fossa. 

(iii) Irradiation. — ^In a few oases the fracture primarily 
affects the vault of the skull, and extends to the base. 

(iv) Compression. — As in the case of the vault, a fracture 
of the base may be due to compression of the skull beyond 
its limit of elasticity. 

Fractures of the base extend along the lines of least resist- 
ance, and therefore usually connect foramina, and are de- 
flected by buttresses of bone. 

CLimcAL Features. — ^T he essential features are : 

(i) Escape of cranial contents, i.e. blood, brain, or cerebro- 
spinal fluid, which leaks along the torn dural sheaths of the 
nerves. Perilymph and endolymph escape, if the fracture 
involves the internal ear, but are unrecognisable. 

(ii) Injury to Cranial Nerves. — All the cranial nerves are 
liable to be involved, with the exception of the tw'elfth, as the 
anterior condyloid foramen is protected by a ridge of bone. 
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Concussion, cerebral compression, and other injuries to 
the brain are not evidence of a fractured base, but are com- 
plications which commonly occur. 

Adstterior Fossa 

(i) Escape of Cranial Contents. — Epistaxis occurs if 
the cribriform plate is involved. Should the fracture extend 
into the orbit, an effusion of blood follows. 

This is distinguished from a “ black eye ” by the following features : 

(а) The skin round the orbit is not damaged. 

(б) The orbital effusion occurs some hours after the injury. 

(c) The eye is sometimes pushed forwards, as the extravasation 
occurs into the tissues at the back of the orbit. 

{d) This extravasation impedes the action of ocular muscles, and 
consequently movements of the eyeball are limited. 

(e) Should subconjunctival haemorrhage follow, the patch is 
wedge-shaped with the apex in front, and the posterior limit cannot 
be seen. 

Cerebro-spinal fluid is likely to trickle through the 
cribriform plate, often in surprising quantities, a condition 
formerly known as “ traumatic rhinorrhcea. ” Very occas- 
ionally, if the bone is extensively damaged, the brain 
extmides into the orbit or nose. 

(ii) Injury to Nerves. — ^The olfactory nerve is frequently 
torn, but unless its fellow is also damaged, the injury is 
likely to pass unrecognised. The optic nerve usually escapes 
injury, even if the line of fracture passes through the optic 
foramen, bn account of the relatively large size of this 
aperture- The third, fourth, first division of the fifth, and 
the sixth nerves are all occasionally involved as they pass 
through the sphenoidal fissure. 

Middle Fossa 

(i) Escape of Cranial Contents. — Epistaxis occurs if 
the fracture involves the basi-sphenoid. As in the case of the 
alveolar border of the jaws, the muco-periosteum of the 
base of the skull is closely adherent to the bone, therefore 
a fracture is nearly always associated with tearing of the 
muco-periosteum, and is consequently of the compound 
variety. 

Escape of cerebro-spinal fluid and blood from the ear is 
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common. Sliglit bleeding originates from a torn tympanic 
membrane, the tympanic plexus, or .separation of the bony 
and cairtiiaginons portions of the external auditory meatus. 
More serious hseinonrhage follows injury to the petrosal 
sinuses, the lateral sinus, or the middle meningeal vessels. 

Brain substance very occasionally escapes through the 
ear or roof of the nose. 

(ii) liTJtTKY TO iNEBYKS. — The facial nerve is commonly 
injured at the time of the accident. In the majority of cases 
the involvement is only temporary, and is due to concussion, 
or extra- or intra-neural hsemorrhage. Occasionally the 
neive is torn, and paralysis is permanent. In some cases 
paresis develops some days or weeks after the injury, and is 
then due to involvement in fibrous tissue. The eighth nerve 
is sometimes injured, in which case deafness follows. The 
sixth nerve, which passes across the middle fossa, is occas- 
ionally implicated. 

PosTEEioB Fossa 

(i) Escape of Ckanial Contents. — Blood, cerebro-spinal 
fluid, or even brain may escape into the posterior part of the 
naso-pharynx, through the basi-occiput. A common 
feature to be observed a few days after the accident is 
extravasation of blood in the suboccipital region. This 
appears either as a boggy swelling of the nape of the neck 
or as a discoloration below the superior curved line, posterior 
to the mastoid process. 

(ii) Injury to Nerves. — ^The ninth, tenth, and eleventh 
nerves are occasionally damaged as they traverse the 
jugular foramen. As stated above, the hypoglossal nerve 
escapes injury. 

Treatment. — ^As in the case of all head injxiries, the patient 
is confined to bed in subdued surroundings. Should 
epistaxis persist, dried blood is removed from the nose, and 
the nares lightly packed with gauze moistened in a mild 
antiseptic. Escape of blood from the ear is treated on 
similar lines, except that a sterile pad is placed over the ear, 
as even light packing may possibly obstruct the meatus, and 
so predispose to cerebral compression. In very rare cases 
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the flow of blood is so free and persistent as to indicate dam- 
age to a large vessel. The middle fossa is then opened by 
trephining above the ear, and efforts are made to deal 
directly with the bleeding sinus or artery. 

Urotropine should be given ; it is excreted by the cerebro- 
spinal fluid, and acts as a mild antiseptic. It can be ad- 
ministered intravenously, if so desired. 

THE BRAIN AND MEMBRANES 

Inflammatory Conditions 

Acute infective meningitis is most commonly due to compound 
fractures of the skull. It occasionally follows spread from some 
neighbouring focus of infection, such as osteomyelitis of the skull or 
inflammation of an air sinus. Cerebro-spinal fever spreading through 
the cribriform plate from the nose is another example of local exten- 
sion. Blood-borne infections occasionally reach the meninges; for 
instance, staphylococci in cases of acute osteomyelitis, or pneumo- 
cocci following pneumonia. 

Clinical features are ushered in with headache and vomiting. 
Severe constitutional symptoms follow, and if meninges over the 
convexity are affected, convulsions, delirium, and photophobia are in 
evidence. Should the base of the brain be chiefly involved, head 
retraction, optic neuritis, and implication of cranial nerves are the 
main features. 

Treatment consists in dealing with any causative lesion, e.g. an 
infected middle ear. In all cases the head is shaved, ice or cold 
compresses are applied, and lumbar or cisternal pimcture is performed 
as often as is deemed necessary. Urotropine is given and serum 
therapy considered, but, as must be expected, recovery in a case of 
generalised meningitis is most exceptional. 

Extxadural Abscess. — ^Tbe causes of an extradural abscess 
resemble tbose of acute infective meningitis. A compound 
fracture, especially in the event of inefS-cient drainage, is a 
common cause, as is also extension from an accessory air 
sinus or the middle ear. In the case of the middle ear, 
infection most commonly reaches the extradural space by 
spreading through the tegmen tympani. EoUowing a 
frontal sinusitis, a surprisingly large collection of pus occas- 
ionally collects behind the frontal bone, infection having 
passed through the posterior wall of the sinus. 

Blood-bome infection accounts for a few cases. A blow 
on the head causes an extradural haemorrhage, which be- 
comes infected by circulating organisms. A low-grade 
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osteomyelitis sometimes affects the overlying bone, and the 
scalp in its turn becomes inflamed and oedematous. This con- 
dition was described by Pereival Pott as a “ puffy tumour,” 
and the tender, oedematous, and adhei'ent area of scalp, 
particularly if associated with any cerebral symptoms, should 
always raise the suspicion of a possible extradural abscess. 

The symptoms of an extradural abscess depend upon its 
situation, size, and the rate at which it enlarges. Drowsi- 
ness, bradycardia, and other evidence of cerebral com- 
pression are usual, and focal signs depend upon the site of the 
abscess. If a local focus of infection exists in the scalp or 
cranium, it is probable that the abscess is situated in the 
underlying brain. 

Treatment consists in drainage, the method of approach 
depending on the cause of the abscess. If due to some 
pre-existing focus of infection, it is wise to deal with the 
cause, and follow the track along which infection has ex- 
tended. Thus, if an abscess is apparently a complication of 
otitis media, the middle ear is explored, and the tegmen 
tympani removed. Similarly, a sequestrum of the skull 
should suggest a subjacent abscess, if signs of intracranial 
infection supervene. 

In the unusual cases where no clue exists as to the cause 
of the abscess, the skull is trephined over the suspected area. 
If adequate and timely drainage is provided, the prognosis 
of an extradural abscess is hopeful. 

Cerebral Abscess 

Cerebral abscesses are either acute, subacute, or chronic. 
Erom the siugical standpoint the subacute type is the most 
important. 

Acute. — ^Usually follow compound fractures, or such local inflam- 
matory conditions as osteomyelitis of the skull. A diffuse infection 
follows, affecting the meninges as well as the cortex of the brain. If 
the brain has been penetrated by a fragment of bone or a foreign 
body, an abscess occasionally occurs in its substance, and as it 
enlarges the brain may be extruded through the cranial defect. The 
appearance of a hernia cerebri following a compound fracture always 
suggests the possibility of intracranial suppuration. 

General symptoms of infection are evident, combined with those of 
cerebral irritation and increased intracranial pressure. Treatment 
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is directed towards the provision of suitable drainage, but unless 
efficient localisation has occurred, recovery is unlikely. 

Subacute. — ^Th.e usual cause of this condition is infection 
spreading from the middle ear or air sinuses (fig. 545). 



Fig. 545. — A cerebellar abscess following otitis media. 

(R.C.S. Museum, 6641.1.) 

More rarely such conditions as penetr*.. ting wounds or 
pysemia cause a subacute abscess. 

In the case of extension from the middle ear or frontal 
sinus, the inflammation usually spreads directly to the brain 
thi*ough the covering membranes, which become adherent 
to the bone. Occasionally an extradural abscess first forms, 
and if evacuation is delayed, infection is liable to extend* 
through the membranes to the brain. When the abscess is 
opened a layer of apparently healthy brain is found fre- 
quently between the cavity and the surface, in which case the 
infection has extended along the vessels entering the cortex. 
Clinical Features* — (i) Signs of Infection . — The tempera- 
ture and pulse-rate tend to be elevated, but as the abscess 
enlarges, so intracranial pressure rises also, with consequent 
lowering of temperature and slowing of the pulse. There- 
fore the chart frequently shows variations which depend 
upon whether toxaemia or increased intracranial pressure are 
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in the ascendancy. Ijeucoc 5 't<isis is present, bxit its signi- 
ficance must be discounted if some other infective condition 
is also present. 

(ii) Increased Intracranial Pressure. — Headache, irri- 
tability, drowsiness, and vomiting are commonly in evidence. 
Papilloedema can usually he detected, especially if the 
abscess is subtentorial, or of moderate duration. 

(iii) Focal Sig^is . — ^These depend on the site of the 
abscess. The more important signs are considered in con- 
nection with tumours (p. 586). In the case of abscesses due 
to otitis media, three out of five are in the temporo- 
sphenoidal lobe, and the remainder are in the cerebellum. 

In every case of suspected cerebral abscess, it is obviously 
of great importance to examine all possible sources of in- 
fection. In many cases the probable cause of the mischief 
is evident, but it should be remembered that discharge from 
an ear may cease when intracranial complications develop. 
Also any hindrance to discharge, as by inspissated pus, 
predisposes to the extension of infection along deeper 
channels. 

']&eatment. — ^Any probable focus of infection is explored. 
Thus the bone in t j 3 neighbourhood of a fracture is removed, 
or the middle ear is explored. It is obviously desirable to 
drain an abscess via the path of infection, which is sur- 
rounded by protective adhesions, as the risk of contamina- 
ting the subdural space is thereby diminished. Also the 
path of infection is a guide to the abscess, and so facilitates 
its discovery. 

In the case of an abscess due to otitis media, the middle 
ear and, if necessary, the mastoid antrum are opened. 
Usually a sinus is discovered which leads either backwards 
to the posterior fossa or upwards through the tegmen 
tympani to the middle fossa. The sinus is enlarged, and the 
dura mater, which is adherent to the bone, is incised. The 
brain is exposed, and if no abscess is evident, a pair of fine 
sinus forceps is gently introduced into the brain and 
opened sufficiently to allow pus, if present, to escape. At- 
tempts to discover pus with an aspirating needle are not to 
37 
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be recommended, as tke pus is frequently too thick in con- 
sistency to flow along the needle. When the abscess is 
evacuated, a rigid tube is inserted into the cavity — glass, 
decalcified bone, or even a tracheotomy tube are all satis- 
factory. A soft rubber tube is liable to be compressed by 
transmitted pressure from the brain. Lateral holes are to be 
avoided, as brain tissue insinuates itself into them, and 
is consequently avulsed when the tube is withdrawn. The 
tube is retained until discharge has entirely ceased, so as to 
noinimise the risk of subsequent development of a residual 
abscess. 

Occasionally the condition of the patient may be such that an 
extensive operation is undesirable, in which case an abscess arising 
from ear disease is drained through a suitably placed trephine open- 
ing. If an abscess is suspected in the temporo -sphenoidal lobe, an 
opening is made ^ in. above the centre of the external auditory 
meatus. In the case of a cerebellar abscess the opening is situated 
1 in. behind the meatus, and J- in. below Reid’s base-line, which passes 
backwards from the lower margin of the orbit and through the 
centre of the external auditory meatus. 

Chronic. — ^Abscess of the brain is an occasional complication of 
chronic pulmonary infection, such as bronchiectasis or empyema. 
The clmical features resemble those of a cerebral tumour. The 
fibrous wall of the abscess cavity may be nearly J in. in thickness, 
and in some cases the chronicity is explained by the discovery of a 
streptothrix in the pus. 

If situated in an accessible position an attempt should be made to 
drain the abscess, but usually it is situated deeply in the brain, and is 
consequently difficult to locate. 

CEREBRAL 1N3TTRIES 

Injuries to the brain include concussion, compression, and 
contusion or laceration. Frequently these conditions co- 
exist. 

CoKOTJSSioasr (s^/n. STTJjsrmisra) 

Theories. — (i) A blow on the head causes a momentary indentation 
of the elastic skull. This sudden reduction of the cranial capacity 
squeezes blood out of the skull, and so a temporary cerebral anaemia 
resifits, with cessation of function. 

(ii) Sudden reduction of the cranial capacity, and consequent 
pressure on the brain, compresses the cerebro-spinal fluid in the 
lateral ventricles. This is forced along the aqueduct of Sylvius, so 
that a sudden wave of cerebro-spinal fluid impinges on the floor of the 
fourth ventricle, beneath which the vital centres are situated . This 
theory may be associated with the one above. 
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(iii) Punctate haemorrhages are alleged* to occur, but this theory 
introduces the possible features of compression also. 

(iv) A theory which held sway in former years suggested that tlxe 
sudden blow causes dendrites to retract, in the manner of the 
tentacles of sea anemones when disturl>ed. Interruption of stimuli 
and interference of function result. 

Clipiical Features- — ^These vary with the intensity of 
the concussion, and include all grades of severity, from 
momentary dizziness to prolonged unconsciousness 
and death, although concussion alone is probably never 
fatal. 

A summary of the features of a case of moderate severity 
is tabulated below, and for the purposes of comparison 
those of cerebral compression are included ; 

Concussion • Compression . 

General condition . Unconscious, gradu- In a classical case, 

ally regains con- concussion, then 

sciousness. lucid interval, fol- 

lowed by increasing 
drowsiness and 
coma. 

Appearance . . Pale and shallow Flushed, respirations 

respirations. become stertorous. 

Pulse . . • Increased in rate and Slow and bound- 

feeble. ing.” Rapid and 

feeble when cardio- 
vascular centre 
begins to fail. 

Temperature. . Subnormal. Unequal on the two 

sides. 

Musculature . . Relaxed, reflexes Varies on the two 

diminished or ab- sides, 

sent. 

Sphincters . . May be incontinent. Become incontinent. 

Pupils . . . Moderately dilated. On side of injury, 

equal, react slug- pupil contracts, and 

gishly. later dilates. The 

opposite side fol- 
lows. 

After a variable interval of unconsciousness, signs of 
reaction usually become evident. Respirations are deeper, 
the pulse increases in tension, and the face becomes flushed. 
The patient frequently turns on to his side, and the fact that 
he is in strange surroundings gradually dawns on his return- 
ing consciousness. Vomiting is usual, and is due to cerebral 
hyperaemia, which raises the intracranial pressure. 
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Features of grave significance are the persistence of un- 
consciousness for more than twenty -four hours, a pulse which 
increases in rate and diminishes in tension, and pyrexia. 
Treatment involves the seclusion of the patient in bed, with 
perhaps one low pillow. A cold compress is placed on the 
head and protected hot-water bottles roxmd the body and 
limbs. The pulse is recorded at hourly intervals, and a 
careful watch kept for evidence of compression, which may 
develop with no “ lucid interval.” Calomel is given if the 
patient can swallow. Severe headache occasionally follows, 
which is usually reheved by the reduction of intracranial 
tension. This can be effected by introducing into the rectum 
3 oz. of magnesium sulphate in 6 oz. of water, or the intra- 
venous injection of glucose or hypertonic saline. In other- 
wise intractable cases, a lumbar puncture is often effective. 

Prolonged convalescence is needed, account being taken of 
the severity of the injizry, the mental make-up of the patient, 
and the amount of worry and concentration associated with 
his occupation. 

After a severe h.ead injury it is probable that the potential 
efficiency of the brain is always lessened. Such sequelae as neuras- 
thenia, irritability, lack of concentration, forgetfiilness, etc., are 
common, and sometimes persist. In worse cases, such obvious mental 
deterioration as melancholia, delusional insanity, and dementia 
necessitate seclusion in a mental home. One curious effect which 
occasionally follows a head injury is increased susceptibility to alcohol, 
and more than one unfortxmate person has only discovered this when 
arrested for drunkenness after some very minor “ celebration.” 

Cerebral Compression 

Compression immediately following trauma is due to de- 
pressed bone, extravasated blood, cerebral oedema, or a 
foreign body. If due to such conditions as depression of 
bone, evidence of compression is likely to follow the injury 
immediately. In other cases, such as compression following 
extra-dural hsemorrhage, concussion first occurs, followed 
by a period of improvement, after which the patient be- 
comes drowsy, and lapses again into unconsciousness. Thus, 
an unconscious footballer has been carried off the field of 
play, but recovered sufiSciently to finish the match. Head- 
ache and drowsiness supervened, so that he retired to bed 
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at an early hour, and was later found to bo dead from middle 
meningeal hsemorrhage. Similar tragedies have occurred in 
police-stations, particularly as a head injury sometimes 
causes temporary excitement. Persons alleged to be drunk 
have been locked in cells, and the unconsciousness and 
stertorous breathing of 
compression mistaken for 
a drunken stupor. 

Middle meningeal 
hsemorrhage (fig. 546) 
fxirnishes an example of 
compression, the features 
of which are as follows : 

General Condition . — 

The patient becomes in- 
creasingly drowsy, and is 
more and more difficult 
to rouse. Coma follows, 
and unless the pressure 
is relieved, death is in- 
evitable. 

JL'P'pearance . — ^The face 
is flushed, and the facial 
muscles on the opposite 
side of the injury become paralysed, so that the cheek 
“ flaps ” as the patient breathes. Later both cheeks are 
paralysed. Respirations are deep, and when the palatal 
muscles are paralysed stertor follows. Breathing gradually' 
becomes more difficult and laboured, and sometimes ends 
as Cheyne-Stokes’s type. 

Pulse . — ^The rate steadily falls, and the blood-pressure 
rises, so that the pulse is slow and bounding. This is due 
to efforts on the part of the cardio-vascular centre to main- 
tain an adequate cerebral circulation. Eventually' cerebral 
anaemia, due to the rising intracranial pressure, becomes so 
pronounced that the cardio-vascular centre fails. This is 
evinced by an abrupt rise of pulse-rate and lowering of 
blood-pressure, and death is then imminent. 



Fig. 546. — Kxtra-dural hiemorrhage, 
due to rupture of the middle meningeal 
artery. {R.C.S. Museum, 4853. 1.) 
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Musculature . — ^Irritation of the cortex by suffused blood 
causes spasticity of the muscles on the opposite side of the 
body, preceded by twitching. As the pressure increases the 
motor cells are rendered anaemic and cease to function, 
so that the muscles innervated by them are flaccid and 
reflexes are lost. At the same time pressure is transmitted 
to the motor cells of the opposite side, and the consequent 
irritation causes spasticity of muscles on the side of the 
damaged vessel. As pressixre of increasing intensity is 
transmitted across the brain, the cells on the opposite side 



!Fig- 547. — JDiagram to illustrate effects of increasing unilateral pressure 
on th.e motor tracts. Th.e dotted arrow indicates irritative pressure, and 
the dark arrow severe pressure. S = spastic, and F = flaccid paralysis. 


of the injury cease to function, so that the muscles on the 
same side as the injury become flaccid. 

Pupils . — ^Irritation of the third nerve causes the pupil 
on the side of the injury to contract. As pressure increases, 
paralysis supervenes, so that dilatation follows from unbal- 
anced action of the sympathetic. Usually at this stage 
transmitted pressure to the other side causes irritation of the 
third nerve, so that the pupil becomes contracted. Event- 
ually, increasing transmitted pressure causes paralysis of the 
opposite third nerve, and gradual dilatation supervenes, with 
finally dilatation and fixity of both pupils. 

Temperature is sometimes unequal on the two sides 
of the body, being elevated on the opposite- side to the 
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injury. A sudden rise of temperature occasionally precedes 
death. 

SqyJiincters . — ^As coma deepens, incontinence supervenes. 

Treatment. — ^In any case of compression a careful examina- 
tion must be conducted in order to determine the nature 
and site of the lesion. If possible a history is obtained, such 
as the details of an accident. The head is examined for 
evidence of injury or fracture, and the pupils and muscula- 
ture probably give some indication as to the site of the 
lesion. A lumbar puncture is sometimes of assistance in 
distinguishing extra- from intradural haemorrhage ; in the 
latter case the cerebro-spinal fluid is likely to contain blood. 

Surgical measures must be adopted without delay, appro- 
priate to the type of injury. Depressed fractures are 
elevated, and ejBforts are made to discover and arrest intra- 
cranial hsemorrhage. 

If i*t appears that the middle meningeal vessels are damaged opera- 
tion is undertaken as follows : 

The head is shaved completely, and a point marked on the skull 
by means of a bradawl, either 1 or 2 in. l>ehind the external angular 
process, and above the zygoma. The actual measurement depends 
on the distance between the orbit and the ear, which varies con- 
siderably. This point lies over the anterior branch of tlie artery. It 
is wise at the same time to indicate the site of the posterior branch at 
the junction of two lines, one passing horizontally backwards from 
the upper margin of the orbit, and the other vertically upwards from 
the back of the mastoid process. A horseshoe incision is made down 
to the bone, commencing ^ in. above the external angular process 
(to avoid the branch of the facial nerve which supplies the orbicularis 
palpebrarum and forehead muscles). The incision passes upwards for 
about 3 in., and descends immediately in front of the ear. With a 
raspatory the scalp is separated from the skull, so that the teeth of 
the trephine will not be clogged with pericranium. The bradawl 
mark is identified, and the skull is opened with a |- or 1-in. trephine. 
If the diagnosis is correct, blood-clot is encountered, which is dis- 
integrated with a sharp spoon and washed away with saline. If 
necessary the opening is enlarged with nibbling forceps. 

As the operation field is cleared, the bleeding point may be en- 
countered, which is either the artery or vein. A fine, curved needle 
is passed under the vessel, carrying thread, with which both ends of 
the vessel are ligatured. Care must be taken not to pierce the dura 
mater, as a thin-walled cerebral vein is easily scratched. Occasion- 
ally the vessel is found to be lying in a bony canal, in which case the 
canal is plugged with Horsley’s wax or a sharpened match stick. 
Should no damaged vessel be found, the opening in the skull is 
enlarged downwards and forwards along the line of the artery, until 
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the base of the skull is reached. If no bleeding point is discovered 
and blood wells up from the middle fossa, it is probable that the base 
is fractured. Further attempts to find the bleeding point should be 
abandoned in favour of ligature of the external carotid artery be- 
tween the superior thyroid and lingual branches. 

If no clot or hsemorrhage is displayed when the skull is opened, the 
opposite side should be explored. If no abnormality is revealed, the 
posterior branch on the original side is exposed by turning down a 
second flap behind the original one. The posterior branch is 
damaged in about 5 per cent, of cases. 

The prognosis of middle meningeal haemorrhage is poor, owing 
to the frequent association of other intracranial injuries. Failure 
of the dura mater to expand after removal of the clot is an un- 
favourable sign. 

Intradural haemoraliage follows laceration of cerebral veins 
or sinuses. Localisation is often dif&cult, as signs are 
equivocal, owing to the diffuse natiure of the bsemorrbage. 
Also the “ lucid interval ” which, is so characteristio of 
extradural hsemorrhage is absent. Should features of 
cerebral compression become increasingly pronounced, the 
skull must he opened over the probable situation of the 
bleeding. If subdural hsemorrhage has occurred, the dura 
shows diminished pulsation, and is dark blue in colour. 
The dura is carefully opened, the clot evacuated, and 
if a bleeding point is encountered, the hsemorrhage is 
arrested. A vein is hgatured, and a sinus dealt with by 
a small gauze pack, or preferably, if the flap contains 
muscle, a small poirbion is excised and inserted between 
the sinus and the bone. This avoids the necessity for 
removal, diminishes the risk of infection, and a sur- 
prisingly small amount of pressure is required to collapse 
the walls of the sinus. Hsemorrhage from the superior longi- 
tudinal sinus is characterised by twitchings and spasms on 
both sides of the body, commencing in the lower limbs. 
This is due to pressixre exerted by the extravasated blood 
interfering with the venous return from the upper part of the 
Rolandio areas, and as the pressure increases the spasms 
become widespread. 

CbBEBRAL iKBITATIOlir 

Cerebral irritation is due to oedema, bruising or laceration 
of the cortex, and is particularly likely to follow falls on to 
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the back of the head, in which the frontal lobes are damaged 
by contre-conj). 

The patient is usually concussed for a variable period, and 
on his recovery he exhibits irritability of mind, and the body 
assumes a position of flexion (fig. 548). Interference of any 
kind is resented verbally or even forcibly, and the patient 
remains curled up in bed, the knees being drawn up, and the 
arms flexed. The temperature tends to be slightly but irregu- 
larly raised, and the pulse is normal in rate and low' in tension, 



Fig. 548. — Cerebral irritation. Tho patient ha^ tiirnotl away from 

the light. 

unless tlie condition is complicated by compression. Im- 
provement is indicated by a tendency to turn on the 
back, and the patient becomes more tolerant to his 
surroundings . 

Recovery may be apparently complete, but in these oases 
it is doubtful if the potential capabilities ever return to 
normal. More commonly some symptoms persist, such as 
irritability, depression, lack of concentration or judgment, 
and amnesia regarding the accident or events immediately 
before or afterwards. In worse cases dementia or other 
forms of insanity necessitate seclusion in a mental hospital. 

Treatment demands a minimal amount of disturbance, 
but sufiS-cient nourishment must be administered, and 
attention paid to the bladder and bowels, although often 
excreta are passed into the bed. Sedatives are prescribed 
if necessary, and if tolerated, an ice bag to the head is useful. 
The patient sometimes takes food if left by the bedside, and 
may use a urine bottle if one is within reach. 
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Cerebral Tumour 

Cerebral “ tumours ” include such, conditions as cysts, 
gummata, tuberculomata, and chronic abscesses. 

Tumours arise in connection with the meninges, nerve 
sheaths, or in the cerebral substance. The commoner 
tumours are as follows : 

Meninges , — ^Meningioma {syn. endothelioma), psammoma, 
tuberculoma, blood and arachnoid cysts. 

Nerve Sheaths. — ^Fibroma of the auditory nerve, fibro- 
sarcoma. 

Brain. — Glioma, gliomatous cyst, gumma, chronic ab- 
scess, secondary growths. 

Clinical Features. — ^These are dependent upon the actual 
site of the tumour and the disturbance produced by increased 
intracranial pressure. 

(i) Focal or Localising Features. — ^A knowledge of the func- 
tions of different parts of the brain is essential for the accur- 
ate localisation of the site of a tumour. For example, a 
tumour which interferes with the cerebellum causes vertigo, 
nystagmus, inoo-ordination, and a tendency to fall to the 
same side as the tumour, owing to ataxia and hypotonioity 
of muscles. Should the Rolandic area be implicated, the 
corresponding muscles on the opposite side are rendered 
paretic, and if the cortex is irritated, spasms and twitchings 
precede the paresis. Involvement of Broca’s area results 
in motor aphasia, and hemianopia suggests a lesion of the 
occipital lobe. The frontal area is relatively “ silent,” 
and a tumour in this situation sometimes attains large 
dimensions without producing definite localising symptoms 
(fig. 649). A fibroma growing from the sheath of the 
eighth nerve is likely to cause deafness and cerebellar 
disturbances. 

(ii) General Pressure Effects. — ^These include headache, 
vomiting, papilloedema progressing to blindness, brady- 
cardia, and retarded cerebration. The headache is aggra- 
vated by coughing and straining, which promote cerebral 
congestion. Vomiting is not preceded by nausea, or related 
to food, but, like sea-sickness, sometimes follows change of 
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posture. Papiiloedema is tsijecially prone to occur with 
subtentorial tximoTirs, and is u.sually worse on the affected 
side. The symptoms of increased intracranial pressure are 
relieved by rectal magnesium sulphate or intravenous 
hypertonic saline. 

Investigatioii. — The prognosis and treatment of a cerebral 
tumour depend upon its site and nature. 

(i) Site . — The following methods of investigation assist in 
localising the tumour : 

(a) Palpation of the Head. — ^In about 1 per cent, of cases 



Fia 549. — A large meningioma arising from the dura mater 
over the frontal lobe. (H.C.S. Museum, 1454.1.) 

some change in the skull is detected over the tumour. 
Hyperostosis occurs over a vasctilar tumour, while thinning 
or even erosion is sometimes evident if the tumour is 
avascular, as in the case of a hydatid cyst. 

(6) Neurological examination, which includes the cranial 
nerves and their nuclei, nerve tracts, reflexes, and cortical 
centres. In some cases this suffices to localise accurately 
the position of the tumour, as in the case of an auditory 
nerve tumour, which causes unilateral deafness and cere- 
bellar symptoms. 

Cc) A radiograph occasionally demonstrates thickening or 
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thinning which, is not sufficiently advanced to be palpable. 
Some tumours are so calcified that they are opaq^ue, as in the 
case of a suprasellar cyst, or a psammoma. A calcified 
pineal gland may be pushed across the midline by a tumour 
in the opposite side of the brain. An auditory nerve tumour, 
which grows slowly, characteristically expands the internal 
auditory meatus. A stereoscopic radiograph is a valuable 
help in visualising the site of an opaque tumour. The out- 
line of the lateral ventricle can be sometimes visualised in a 
ventriculograph following the injection of air through a 
small trephine hole. The replacement of cerebro-spinal 
fluid by air must be accomplished very slowly, otherwise 
the choroid plexus is likely to ooze. 

(ii) Nature . — (a) The Age of the Patient. Tuber ordomata 
are likely to occur in children, while meningiomata are 
usually found in young adults. Gummata and secondary 
deposits appear later in life. Cysts and chronic abscesses 
occur at any age. 

(6) History is sometimes suggestive. Symptoms which 
slowly progress, perhaps for years, are probably caused by an 
innocent tumour, such as a meningioma. Intermittent 
symptoms, possibly varying with the general health of the 
patient, may be ascribed to a chronic infective condition or a 
tuberculoma. A malignant tumotu, such as a glio-sarcoma 
or secondary carcinoma, causes symptoms which sometimes 
progress in an alarming manner. 

(c) Examination of the Patient. In a child other signs 
of tuberculosis will suggest a tuberculoma. The presence of 
bronchiectasis should arouse suspicions of a chronic abscess. 
A gumma or secondary tumour would be suspected if other 
signs of syphilis or a primary growth are discovered. 

id) Accessory Investigations. The W.R. must always be 
tested, and blood examination may also reveal eosinophilia 
or leucocytosis, which are suggestive of hydatid cyst or 
chronic abscess respectively. Examination of cerebro- 
spinal fluid is sometimes of value, and evidence of S 3 rphilis or 
tuberculous disease is sometimes discovered. In the latter 
case an increase of small lymphocytes is found. In the case 
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of increased subtentorial pressui-c, only a few cubic centi- 
metres of fluid should be withdrawn, otherwise the medulla 
is liable to be forced into the spinal canal, with consequent 
risk of death from pressure on the cardio-respii'atory centres. 

Treatment. — It is stated that about 7 per cent, of intra- 
cranial tumours are I'emovable. In the large majority of 
cases either the site or nature of the tumour precludes <jther 
than palliative measures. However, ti'eatment in the 
majority of cases consists in an osteoplastic craniotomy 
over the supposed site of the tumour. If it is discovered 
that the tumour cannot be removed, then the overlying 
bone is excised, so that a decompression is performed over* 
the situation of maximum intracranial pressure. If the 
tumour is clinically irremovable, on account of its site 
or nature, as in the case of a secondary deposit, then a 
suitable decompression is performed, if possible before the 
onset of permanent cerebral damage, such as blindness. The 
symptoms of intracranial pressure can be alleviated for 
perhaps as long as two days by dehydration. Either hyper- 
tonic saline (20 c.c. of a 30 per cent, solution) is injected 
intravenously, or magnesium sulphate (3 oz. in 6 oz. of water) 
is given per rectum. The intake of fluids is restricted. 
These methods of lowering the pressure are useful as a pre- 
operative measure. In cases where absence of pulsation of 
the dura mater indicates considerably increased intracranial 
pressure, hypertonic intravenous saline can be given with 
benefit on the operating table. 

Craniotomy . — ^Local anaesthesia, with 2 per cent, nov’oeaine, or 
intratracheal anaesthesia, is used. A flap incision is made over the 
suspected site of the tumour. This is best accomplished in stages. 
The assistant exerts digital pressure, with the fingers of each hand on 
either side of the proposed incision, and the surgeon incises the scalp 
between the fingers. Before the assistant relaxes pressure, the 
surgeon picks up the epicranial aponeurosis on either side with 
artery forceps at quarter-inch intervals. These are folded back so 
that the vessels in the scalp are bent on themselves, and each bunch 
of four or five forceps is secured by means of a rubber ring. By 
degrees the requisite incision is made, and an extensive expo.sure can 
be obtained almost bloodlessly with patience, and a large number of 
forceps. The scalp is separated from the skull just sufficiently to 
allow the bone to be trephined at each corner of the suggested osteo- 
plastic flap. A -J-in. trephine is usually adequate, and needless to 
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say, the pin is removed after a groove is cut in the bone. Brisk 
venous oozing occurs when the diploic area is entered, and a seeker 
or blunt end of a needle is useful in determining when the dura mater 
is reached. 

When the four trephine holes are completed the intervening bone 
between them is divided by means of a Gigli’s saw. The dura mater 
is first separated from the skull, and a grooved introducer insinuated 
through adjacent holes. The saw is passed along the groove, and 
the bone divided (fig. 550). The cut should be made so as to slightly 
bevel the bone, so that in the event of replacement of the entire flap, 
there will be no tendency for the bone to sink beneath its normal 
level. The bone forming the base of the flap is only partially 



Fig. 650. — Introduction of Gigli’s saw by means of a guide, which 
is passed through adjacent trephine holes. 


divided, as complete division will inevitably score the soft parts in 
the flap. When damage to the scalp appears to be imminent, the 
remainder of the bone is fractured by inserting a raspatory under the 
upper border of the bone flap, and applying leverage. The osteo- 
plastic flap is now turned down, and, after examination for any 
abnormality of the bone, it is wrapped in gauze moistened with 
warm saline. 

The exposed dura mater is inspected, and the absence or degree of 
pulsation is noted, also the presence of any local discoloration or con- 
gestion which sometimes accompany a meningeal tumour. If the 
dura mater is tense and pulseless, intravenous hypertonic saline may 
be given, or a few cubic centimetres of cerebro-spinal fluid with- 
drawn from a lateral ventricle with a fine needle. The dura mater is 
nicked with a tenotomy knife, and opened by a crucial incision- Any 
meningeal vessels which cross the path of the proposed incision are 
previously underrun and ligatured with fine thread. If a tumour 
is now exposed, its relations are ascertained, and if possible it is 
removed. A meningioma which lies in a depression in the cortex is 
readily excised with the portion of dura mater from which it grows. 
If no tumour is visible, the exposed convolutions are gently palpated, 
and any suspicious area is explored with a needle. If fluid is with- 
drawn its character is noted. Probably it is either cerebro-spinal 
fluid from a distended lateral ventricle, which suggests a deep-seated 
tumour causing internal hydrocephalus, or else fltiid from a glioma- 
tous cyst. In the latter case the fluid is yellowish from altered blood, 
and slightly viscid in consistency. In either case discretion must 
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be exercised in the withdrawal of fluid, and only suflicieiit renj(>ve<i 
to relieve excessive tension. Otherwise oozin^^ is likely to follow 
from the choroid plexus in the ease of a ventricle, or froin the w-all of 
a ^liomatous cyst. Some Huri^eoiis recommend the injection of 5 c.c* 
of 2 per cent, formalin into a cyst, in the hope of destroying some of 
the tumour cells. Radon seeds have been implanted in the wall of 
a cyst, and in malignant tumours, but with doubtful results. 

If needling of a suspicious convolution reveals no fluid, it is probable 
that a solid growth lies beneath the cortex. The brain substance is 
then incised in the hope that a tumour will be discovered. Kven so 
the outlook is not promising, as nearly ail tumours in the brain sub- 
stance are malignant, but temporary relief may follow extrusion of 
part of the tumour. 

In the few cases where a tumour is satisfactorily removed, the dura 
mater is sutured with fine catgut, although many surgeons now con- 
sider this to be unnecessary. Kven if part of the membrane has been 
excised, reformation occurs within a few weeks, so that fascial grafts, 
which were formerly used to remedy the defect, can be dispensed 
with. The complete osteoplastic flap is replaced and stitched se- 
surely in position, the silkworm sutures serving to cfintrol htemor- 
rhage. 

In the majority of cases, the tumour is irremovable (or possibly 
not discovered), or a cyst is merely aspirated. The bone on the 
osteoplastic flap is then stripped from its pericranial attachment, 
and the soft parts stitched back into position. The craniotomy thus 
becomes a decompression. 

Should a tuberculoma be suspected, general treatment is insti- 
gated, as attempt to remove these tumours is liable to result in dis- 
semination, and death from tuberculous meningitis. Should sucli 
symptoms as failing vision or increasing headache persist, then a 
decompression should be performed, and general measures continued. 

nECOMPRESSlON OF THE POSTERIOR FOSSA 

Intratracheal anaesthesia is advisable, and the head is completely 
flexed and suitably supported. 

The incision most commonly employed is the crossbow,” the 
horizontal portion of which passes from the base of one mastoid 
process to the other at a level just below the superior curved lines. 
The vertical part of the incision passes downward in the midline from 
the external occipital protuberance to the level of the fourth or fifth 
cervical spinous process. Owing to division of the occipital nerves, 
this incision is followed by prolonged anaesthesia of the back of the 
scalp, and therefore some surgeons prefer a midline incision which 
commences at about the centre of the vertex and passes down- 
wards to the fifth cervical spine. The soft tissues can be stripped 
sufficiently from the bone to allow adequate exposure. 

In either case, muscles are separated from the bone with a rasp- 
atory until the mastoid processes are exposed laterally, and the 
posterior rim of the foramen magnum and the arch of the atlas are 
seen at the bottom of the wound. Free bleeding occurs from emis- 
sary veins, but is conveniently arrested by means of Horsley^ s wax. 

A ^“in. trephine is applied to the skull in the angle between the 
superior curved line and the occipital ridge, and a disc of lione 
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removed. This procedure is repeated on the opposite side, and by 
means of a Gigli’s saw the intervening bridge of bone is removed. 
Entrance to the posterior fossa now having been gained, the occipital 
bone is nibbled away as far as the mastoid processes laterally, and 
downwards so as to include the rim of the foramen magnum. It is 
advisable also to remove the arch of the atlas, so that subsequent 
backward bulging of the cerebellum will not compress the medulla 
against this bony ring, with consequent risk of respiratory failure 
owing to pressure on the medullary centre. 

Should considerable intradural tension be present, as indicated by 
absence of pulsation, intravenous hypertonic saline should be given, 
or the upper margin of the flap may be pushed upwards, and a small 
trephine hole made above the lateral sinus. Through this aperture 
the lateral ventricle can be tapped with a needle, and a few cubic 
centimetres of cerebro- spinal fluid withdrawn. These precautions 
diminish the risk of sudden backward displacement of the brain and 
consequent pressure on the medulla. 

The dura mater is now opened as follows. The occipital sinus is 
underrun with two sutures at the level of the foramen magnum, and 
divided between these ligatures, although in many cases pressure 
has collapsed and emptied the sinus. Incisions are now made in 
the dura mater in an upward and outward direction on either side 
so that a triangular flap is turned upwards. The cerebellum is thus 
exposed, and the posterior fossa is open to exploration. The 
operation is completed by apposing and suturing the original scalp 
incision. 

In the case of a tumour the site of which is known, such as an audi- 
tory nerve fibroma, the corresponding half of the posterior fossa is 
first removed. Should the tumour be irremovable, the bone on the 
opposite side is then nibbled away , and the arch of the atlas excised, 
so that a complete decompression is obtained. 

The Pithitahy Body 

Development and Structure. — ^This small body, which plays a part 
in metabolism out of all proportion to its size (5—10 grains), is com- 
posed of four portions : 

JPars anterior^ or anterior lobe, is developed from Rathke’s pouch, 
which is a tubular outgrowth from the roof of the embryonic 
pharynx. It is composed of two varieties of cells, chromophobe 
and cbromophil. The latter are either eosinophil or basophil, 
according to their staining reaction. The anterior lobe is well 
supplied with blood, and its secretion passes directly into the 
blood-stream . 

JPars intermedia . — ^This portion, with the pars nervosa, comprises 
the posterior lobe. The pars intermedia is derived from cells of 
Rathke’s pouch, and is represented by a compressed layer of tissue 
containing clear cells ; in the spaces between the cells colloid 
material is found, which contains granules. These granules pass 
through the pars nervosa into the third ventricle. Their function 
is unknown. 

Pars tuberalis . — ^This is also formed from an off-shoot of the 
embryonic pharynx. It comprises a mass of cells which encircle the 
pituitary stalk, and spread thence over the adjacent tuber cinereum. 
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which is an eminence of f?rey matter forming part of the floor of the 
third ventricle, and from the centre of which the pituitary stiilk, or 
infundibulum, is attached. The pars tuberalis is composed of 
vesicles which contain colloid material. 

Pars nervosa^ or posterior lobe, arises as an outgrowth from the 
embryonic brain, and during foetal life contains a cavity which com- 
municates through the infundibulum 'with the third ventricle. It is 
only in mammalia that this portion becomes associated with the 
remainder of the pituitary body. The pars nervosa contains 
neuroglial and ependymal cells, and is less vascular than the 
remainder of the pituitary body. 

Function. — ^During recent years important facts have 



Fig. 551. — Left. — Skeleton of 
“ Madame Craehami,” who was exhibited 
as “The Sicilian Dwarf ” Aged 9 years, 
height, 19’ 8 inches. An example of 
Loram’s syndrome. (H.C.S. Museum, 
4175.1.) Might . — Skeleton of a normal 
infant, aged 16 months, for comparison. 
(II.C.S. Museum, 49.1.) 
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been added to our know- 
ledge of the functions of 
the various portions of 
the pituitary body, but 
many points still require 
elucidation. The present 
state of our knowledge 
is summarised as follows ; 

Pars anterior . — ^This is 
concerned chiefly with 
skeletal growth, and 
development of the re- 
productive organs. The 
cells which regulate 
grow^th or sexual activity 
are probably those of 
the chromophil type, as 
these are increased or 
diminished in numbers 
according to whether 
hyper- or hypo-pituitar- 
isiii is in evidence. 

Over-activity of the 
anterior lobe in children 
causes gigantism, while 
patients whose epiphyses 
have united develop 
acromegaly. Acromegaly 
is characterised by 
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thickening of the subcutaneous tissues, particularly of the 
face and hands, and overgrowth of certain bones. The 
normal ridges on the skull are unduly prominent, and an 
interstitial increase of growth occurs in the mandible, which 
becomes prognathic, 


and the teeth separate. 
Kyphosis occurs in 
the thoracic region. 
The phalanges are en- 
larged, and may 
develop irregular bony 
outgrowths. Although 
acromegaly com- 
mences with hyper- 
pituitarism it ends 
with hypopituitarism, 
as indicated by loss 
of sexual activity, 
deposition of subcu- 
taneous fat, and in- 
creasing asthenia. 

Deficiency of the 
anterior lobe in child- 
hood results in 
dwarfism (Lorain’s 
syndrome) (fig. 651). 
The bones retain 
their normal propor- 
tion, but the skeleton 



is a miniature of the 
normal. Epiphyses 
unite at a later period 
than usual. Secondary 
sexual characteristics 


!Fia. 552. — Dercum’s disease. Tlie 
patient was 42 years of age, and weiglied 
372 lb. Radiograph, showed enlarged 
sella txircica. (By the coiirtesy of George 
R. Murray and The ’Practitioner,') 


are absent, and in the male the voice remains high-pitched, 
as the vocal cords do not lengthen. This condition is un- 
common, but examples are sometimes exhibited at a 


circus. 
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Cushing has recently <iesc*ril)ed a syndrome which is ussoeiutcfi 
with a basophil adenoma of the anterior IoIk?. The first symptom 
is impotence in a male, and amenorrhcna in a female. Kat accumu- 
lates on the trunk and head and neck, but the limbs remain normal. 
The hair is redistributed, and baldness of the scalp occurs while the 
face becomes hirsute. Pigmentation of the skin and kyphosis de- 
velop, and in the later stages there is rise of blood-pressure and 
glycosuria. 

Pars tuberalis . — ^Derangement of this portion of the pituitary 
body is alleged to result in diabetes insipidus. As the pars tuberalis 
is in such intimate relationship with the floor of the third ventricle, 
it is a matter of conjecture whether the polyuria is due to interference 
w'ith the brain or this portion of the pituitary. 

Pars nervosa . — ^Tiie posterior lobe exercises a profound 
influence on sexual function and carbohydrate metabolism. 

Deficiency in childhood results in Erohlich’s sjoidronie, or 
dystrophia adiposa genitalis. The sexual organs are ill- 
developed, and fat is deposited more or less generally, but 
particularly around the bust and hips. There is an in- 
creased sugar tolerance, and the basal metabolism is 
lowered. Dercum’s disease is alleged to be due to deficiency 
of the pars nervosa in adtilts. 

This rare condition is almost confined to females, and in 
addition to a general deposition of fat, local deposits also 
occxxr (fig. 552). These fatty tumours are sometimes painful, 
and in these cases the term “ adiposis dolorosa ” has been 
applied. 

Tumours. — ^Tumours of the pituitary body vary according 
to their nature, position, and the portion of the gland 
from which they arise. 

Adenoma y the commonest variety, is an intrasellar 
tumour which arises in the pars anterior. These tumours 
occur after the age of 20, and cause expansion of the 
sella turcica (fig. 553). The optic chiasma is liable to be 
compressed, in which case bitemporal hemianopia results. 

The tumour is sometimes situated farther forw'ard, so that 
one optic nerve is affected. If in a posterior position, one 
or other optic tract is involved, giving rise to homonymous 
hemianopia. Other nerves which may be affected by pzes- 
smre are the trigeminal, causing parsesthesia and later pain, 
and the oculo-motor nerves, which lie in the outer wall of the 
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sella turcica. Eventually the cavernous sinus is almost 
obliterated, so that the ophthalmic veins become engorged, 
and proptosis results. Pressure upwards on the base of the 
brain is liable to cause glycosuria, diabetes insipidus 
supra), or internal hydrocephalus, from interference with 
the circulation of cerebro-spinal fluid through the third 
ventricle. 

The adenoma arises from either the chromophobe or 
ohromophil cells. The former is the more common, and the 
tumour furnishes no secretion, but merely compresses the 
active remains of the gland. The symptoms are therefore 
those of anterior lobe deficiency. Ohromophil adenomata 
are associated with the features of increased activity, and 
thei'efore these cells are presumed to be capable of secretion. 
As the patient is usually an adult, acromegaly results. 

Cranio-pharyngeal tumours are derived from remains of 
Rathke’s pouch, which lie immediately beneath the dia- 



Fio. 553. — ^Enlargement of the sella tiircica caufsed by a pituitary 

adenoma. 


phragma sellse. The original cells are squamous in origin, 
and cystic degeneration commonly occurs, in which case 
the tumour becomes a suprasellar cyst. 

These suprasellar tumours usually occur during the second 
decade, and are inert as regards function. S3nmptom8 are 
entirely due to local pressure effects, pairticxilarly upon the 
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optic chiasma. Glycosuria may subsequently develop, but 
pressure upon the pituitary body and consequent deficiency 
of secretion only occurs at a late stage. 

A radiograph is often conclusive in confirming the presence 
of a suprasellar tumour. The majority contain sufficient 
calcium to render themselves opaque to X-rays, and a 
stereoscopic radiograph indicates their exact position. At a 
later stage the dorsum sellse and the clinoid processes are 
eroded, but there is no expansion of the sella turcica. 

Adeno-carcinoma very occasionally occurs in middle life, and con- 
sists of a vascular tumour composed of chromophobe cells. Adjacent 
bone is destroyed, and nerves are involved. If the patient survives 
for a sufficient period, metastases disseminate by the blood-stream. 

Mixed adenomata have been described, composed of both chromo- 
phobe and chromophil cells, the latter of the eosinophil type. The 
former cells produce deficiency by exerting pressure on their neigh- 
bours, while the eosinophil cells compensate for this destruction by 
hypersecretion. These tumours therefore present confusing features 
in relation to secretion, but local pressure effects ensue. 

Treatment. — Surgical intervention should only be con- 
templated in the event of intolerable headache, or symptoms 
due to local pressure effects, such as impending blindness or 
neuralgia following involvement of the trigeminal nerve. 
It is of the utmost importance to distinguish between a 
suprasellar and an intrasellar cyst, and as mentioned above, 
the age of the patient, the clinical features, and a radiograph 
all assist in making a correct diagnosis. 

An intrasellar tumour is usually approached by the trans-sphenoi- 
dal route, either under general or local anaesthesia. The inferior 
turbinate bones are removed, and submucous resection of the nasal 
septum allows approach to the sphenoidal air sinus. A special 
speculum is utilised in order to retract the muco -periosteal flaps, and 
the sphenoidal air cells are removed piecemeal, so as to open the sella 
turcica. This procedure allows extension of a tumour in a down- 
ward direction, and so relieves pressure on the structures in the sella 
turcica and on the base of the brain. No attempt should be made to 
remove a tumour by this route, owing to the intimate relationship of 
the cavernous sinus and internal carotid arteries. Headache and 
visual disturbances rapidly improve, and if necessary this procedure 
can be repeated at a later date. 

Suprasellar tumours are removed through an osteoplastic flap, 
which is turned outwards in the frontal region. The operation should 
be performed on the side of the blinder eye. The incision commences 
an. inch above the zygomatic process of the temporal bone, and passes 
inwards, following the upper margin of the eyebrow. It is then 
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carried vertically upwards for 4 inclies, and outwards to tlie anterior 
and upper part of the temporal fossa. Trephine holes are made at 
each corner of this rectangular incision. Care must be taken not to 
open the frontal sinus while making the lower and inner trephine open- 
ing. Usually the intact muco periosteum can be separated from the 
bone and pushed downwards. If the sinus is inadvertently opened 
the osteoplastic flap can be completed, but the remainder of the 
operation must be postponed for ten days in order to avoid the risk of 
meningitis. 

The trephine holes are connected with a Gigli’s saw, and the 
osteoplastic flap turned outwards. The exposed dura mater is 
separated from the orbital plate. At this stage of the operation the 
patient’s head should be hyperextended (Rose’s position), so that the 
weight of the brain causes it to fall away from the anterior fossa. 
The dura is separated as far as the lesser wing of the sphenoid, and 
then divided with a tenotomy knife. The optic nerve is identified 
and followed backwards to the chiasma and sella turcica. The cyst 
or tumour is then removed, usually piecemeal, but as completely as 
possible. A successful operation should be followed by complete 
cure provided that local pressure has not permanently damaged 
adjacent nerves, particularly the optic. 

This method of approach has also been utilised to allow implanta- 
tion of radon seeds into intrasellar tumours, with some measure of 
success. 



CHAPTER XXV IT E 


THE SPINE 

Sprains in connection with, the spinal column are common 
occurrence. Spinal ligaments are sometimes injured as a 
result of a sudden jolt, as in car or railway accidents. 
Fibres of spinal muscles are occasionally torn by excessive 
muscular contraction, as in attempting to lift lieavy weights, 
or damage may resxilt from a direct injury. In either case 
severe localised pain follows, accentuated by any move- 
ment which stretches the damaged structure. Palpation 
reveals a tender spot, and if muscular fibres are torn, some 
bogginess is often detected, due to extravasation of blood. 
An exact diagnosis is usually difficult, but an X-ray excludes 
or reveals injury to bone. Treatment consists in rest and 
cold applications, followed a few days later by massage 
and graduated movements. The time required for com- 
plete recovery is often surprisingly long, paiiricularly if 
litigation is pending. In more severe injuries the ligamen- 
tum subflavum is occasionally torn, and h^eniatorachis is 
then likely to follow. Laminectomy is sometimes indicated 
in these cases (vide 

PisnocATio^sr 

A true dislocation can only occur in the cervical region, 
as the oblique and vertical dhection of the articular pro- 
cesses in the dorsal and lumbar regions respectively do not 
permit of dislocation without fracture . 

Dislocation following hanging occurs l>etween the atlas 
and the axis. Forward displacement of the atlas follows 
rupture of the transverse ligament, or less commonly 
fracture of the odontoid process. As a general rule 
(fig. 554) death occurs immediately owing to compression 
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of the cord, and is due to shock and paralysis of all the 
muscles of respiration. Dislocation at this level has also 
occuired as a result of lifting a child by means of the hands 
encircling the neck from behind. 

Dislocations at a lower level most commonly occur 
between the fifth and sixth vertebrae. The claissical cause 
of this accident is diving into shallow water, which causes 
excessive flexion of the upper part of the spinal column. 
The inferior articular process of the fifth vertebra is forced 



Fig. 554. — Riadio graph, tahen throngh. the open month, showing 
fracture of the base of the odontoid, process. The cord was not 
injured. (Mr. W. H. Gabriel’s case.) 


over the front margin of the superior articular process of the 
sixth. The condition can occur on one or both sides. 

If the dislocation is unilateral, the face is turned towards 
the opposite side, and movement is restricted. Severe pain 
may be referred along the nerve root, which is nipped in the 
intervertebral notch. The dislocation is usually readily 
reduced under general anaesthesia, by further flexion of the 
head, followed by lateral flexion towards the opposite side. 
If reduction fails, the joint shordd be exposed, and a mini- 
mum of bone removed in order to allow unloc kin g. If the 
dislocation is unreduced, pain and deformity will persist. 

Involvement of the spinal cord is uncommon in the case 
of one-sided dislocations. Bilateral dislocations are serious 
injuries, in that some degree of associated damage to the 
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cord often occurs, usually of a complete nature. In rare 
and fortunate cases, owing to the large size of the spinal 
canal, the cord escapes serious injury. 

In bilateral cases the head is displaced forwards, and 
obvious deformity is present. Pain is referred down the 
neck and arms on both sides. 

Treatment consists in a very careful attempt at reduction, 
for even if complete paraplegia is present, it is possible that 
the cord involvement is partially due to spinal shock, or to 
pressure of the displaced bone or extra vasated blood. An 
ansesthetio is given, and traction exerted on the flexed head, 
counter-traction being applied to the shoulders by an 
assistant. If this manoeuvre fails, then open operation is 
performed. If a fxirther attempt at reduction under direct 
vision fails, then a minimal amount of bone is removed 
from the articular processes until unlocking is possible. 
The articular processes should then be fixed by means of 
a wire loop in order to prevent recurrence. (Associated 
injuries to the spinal cord are discussed on p. 604.) 

Fractures 

Incomplete fractures are those which do not interfere with 
the continuity of the spinal column. They include the 
spinous and transverse processes, laminae, and fissures or 
compression of a vertebral body. Fractures of the processes 
or laminae are due to direct violence. The most common 
situation for fractme of a spinous process is the dorsal 
region, where these processes are relatively long, localised 
pain and perhaps crepitus suggest the nature of the injury, 
which is verified by a radiograph. Fracture of the trans- 
verse processes occurs most usually in the lumbar region, 
where these processes are long and comparatively unpro- 
tected. Injury to the corresponding kidney is a frequent 
accompaniment. Fracture of a lamina may be associated 
with depression of bone and consequent involvement of the 
underlying cord, in which case laminectomy is indicated. 

Compression fractures of a vertebral body may cause immediate 
damage to the cord, otherwise persistence of pain usually demands 
an X-ray examination which reveals the nature of the injury. In 
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a few cases, where the symptoms are slight or the condition has been 
overlooked, a rarefying osteitis develops some months later — a 
condition sometimes known as Kiimmell’s disease. Pain, deformity, 
or cord involvement leads to an X-ray examination, which reveals 
rarefaction and collapse of the body of a vertebra, usually in the 
lumbar region (fig. 555). Support to the spine is necessary for one 
year, although Albee’s bone-graft operation finds favour with some 
surgeons. 

Complete fractures arise as a result of direct or indirect 
violence. In the former case the injury occurs at any 



Fig. 556. — Kummell’s disease affecting the first lumbar vertebra. 


level, but fractures due to indirect violence are usually 
in the cervico-dorsal or dorsi-lumbar regions. The separa- 
tion most commonly occurs through an intervertebral disc, 
which carries with it a portion of the front of the vertebral 
body below. Therefore the injury is in reality a fracture- 
dislocation. 

Damage to the spinal cord is due to the displacement 
forwards of the upper part of the spine, so that the cord is 
pressed against the body of the vertebra below the lesion. 
In the adult the spinal cord ends at the level of the lower 
border of the body of the first lumbar vertebra, hence 
lesions above this level are likely to be associated with 
cord injury, while fracture below the first lumbar vertebra 
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may be complicated by injury to the cauda equina or some 
of its component parts. The cord is sometimes completely 
crushed, although the dura mater is not perceptibly 
damaged. 

The prognosis of fracture of the spine depends on the 
level and extent of injury to the spinal cord. If the cord 
is totally destroyed the following changes occur ; 

(а ) Sensory . — Complete anaesthesia at and below the level 
of the lesion, with hyperaesthesia of the segment above, due 
to irritation by the disintegrating cord. 

At a higher level dissociation of sensation occasionally 
occurs, due to blood passing upwards within the central 
canal of the cord and interfering with the adjacent fibres 
which conduct temperature and pain. This phenomenon 
therefore resembles the sensory changes associated with 
syringomyelia, and is of academic interest only. 

(б) Motor . — Complete paralysis of all muscles below the 
site of the lesion. After spinal shock has abated, spasticity 
and contractures may follow, as the lesion is of the upper 
neurone type. At the actual site of the lesion the anterior 
horn cells are crushed, and therefore flaccid paralysis occurs 
and continues in connection with the muscles supplied by 
that segment. This is followed by rapid wasting and re- 
action of degeneration. The segment above the lesion is 
irritated by disintegration of the crushed cord, and therefore 
the muscles innervated by this segment are spastic. 

(c) Reflexes . — ^All superficial and deep reflexes disappear, 
but after about three weeks, extensor responses reappear 
in an exaggerated form, and a “ mass reflex ” appears. 
Thus an effort to obtain a plantar reflex causes excessive 
contraction of the muscles of the leg and thigh, and possibly 
automatic empt 3 dng of the bladder. This “ mass reflex ” 
is an unequivocal sign that the cord is irreparably destroyed. 

(d) Visceral . — ^During the period of spinal shock in- 
continence is present, but within a few hours the sphincter 
regains its tone and retention supervenes. Unless relieved 
the bladder becomes overdistended, and the musculature 
overstretched and permanently damaged. If this calamity 
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is allowed to occur the urine dribbles away from the over- 
flowing bladder, and even if the bladder is emptied by a 
catheter the power of contractibility is lost. If over- 
distension is prevented, and the patient survives, then 
micturition will probably become automatic, i.e. the bladder 
empties itself when the intravesical tension reaches a certain 
level, or the automatic micturition may be stimulated by 
such procedures as scratching the thigh, or prostatic 
massage. 

Similarly, the anal sphincter is temporarily paralysed, 
but after recovery from shock a state of spasm supervenes, 
which encourages constipation. The centre for both the 
bladder and the rectum is situated in the lumbar enlarge- 
ment, damage to which is followed by true and permanent 
incontinence of faeces and urine. 

(e) Trophic . — Severe trophic changes are liable to occur 
in parts which sufler from deranged inneirsration. Bedsores 
are common, and are a frequent contributory cause of death. 
Ghastly destruction of tissue sometimes follows paraplegia, 
the buttocks slough, and necrosis of the sacrum occurs, even 
in spite of every prophylactic measure. Fortunately, the 
patient is often entirely unaware of the condition. Simi- 
larly, cystitis in the case of a paralysed bladder may be 
followed by extensive sloughing of the mucosa. 

The phenomena which follow cord injuries at different levels are 
summarised as follows : 

Cervical. — If above the fifth segment all the respiratory muscles 
are paralysed, including the diaphragm, which receives its motor 
supply from the phrenic nerve, mainly the C iv segment. 

If the fifth segment is injured the arms are completely paralysed. 
A lesion of the sixth segment results in the arms being abducted and 
externally rotated, with the forearms flexed and supinated. This 
position is due to irritation of the fifth segment, and consequent 
spasticity of the muscles innervated by it, the most important being 
the deltoid, spinati, biceps, brachialis anticus, and supinators. 
Similarly, a lesion through the seventh segment causes irritation of 
the sixth, with spasticity of the serratus magnus, part of the pectorals, 
and the pronators ; consequently, the arms are drawn forwards and 
adducted, the forearms being flexed by the pronator radii teres and 
pronated by both this muscle and the pronator quadratus. 

Dorsal. — Injury at the level of the second dorsal segment is liable 
to cause contraction of the pupils owing to irritation of the oculo- 
pupillary fibres, which leave the spinal cord at the segment above. 
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Also liypersaesthesia may extend alon^ the inner side the arms. 
At lower levels a band of hyperaesthesia is nsnally detected encircling 
the trunk, and is present one segment alx>ve the site of the injury. 
Destruction of the cord at any level alx)ve the mid-dorsal region 
results in paralysis of the abdominal muscles, but l>eIow this level 
the paralysis is partial, depending on the actual site of injury. 

LiUmbar. — ^The lumbar enlargement corresponds to the twelfth 
dorsal and first lumbar vertebrae, and it contains tlie centre for ner- 
vous control of the urinary bladder. An injury*- above this level pre- 
vents inhibitory impulses from the cortex reaching the centre, and 
after a period of retention, due to spinal shock, automatic micturition 
occurs. If the lumbar enlargement, or the nerves passing from it to 
the bladder (principally the third and fourth sacral), are damage<i, 
then absolute incontinence follows from paralysis of the sphincter. 

Also the centre for defecation is situated in the lumbar enlarge- 
ment, damage to which is followed by a y>atulous anus and incon- 
tinence of feces. 

Cauda Equina. — Injuries to the nerves in the spinal canal l>elow 
the level of the lumbar enlargement give rise to a degree of disability 
which corresponds with the actual nerves involved. If the lesion 
occurs just below the formation of the cauda equina the legs and 
perineal muscles are completely paralysed, also amesthesia of the 
legs and a saddle-shaped area in the perinaeum are present. As 
mentioned above, the patient will suffer from true incontinence of 
feces and urine. Injury at a lower level will not affect nerves which 
arise from the upper lumbar segments, e.g. the anterior crural, 
obturator, genito- crural, so that corresponding groups of muscles are 
spared, and anaesthesia of the legs is incomplete. Thus, if the 
anterior crural nerve is intact, sensation remains on the front of the 
thigh, and along the distribution of the internal saphenous nerve, 
i.e. the inner side of the leg and foot as far as the ball of the big toe. 

Partial lesion of the cord occasionally occurs, in which ease the 
motor elements are more liable to remain affected than the sensor^’'. 
This IS explained by the fact that the anterior portion of the cord 
suffers most, as it is pressed against the body of the vertebra below 
the injury, and this part of the cord is composed chiefly of motor 
fibres and anterior horn cells. 

Clinical Features. — ^Evidence or history of an accident of 
some -violence is probably obtainable. Profound shock fre- 
quently accompanies the injury, but the patient may be able 
to state that he has severe pain in the back, or girdle pains 
encircling the body, or that he feels dead ” below a certain 
level. 

On examination the utmost gentleness must be exercised 
in order that a cord which has escaped injury, or which is 
only partially damaged, is not further injured. Deformity 
of the vertebral column may be noticed, but if the patient 
has been turned on to his hack recoil usually follows. 
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and the spinal column regains its alignment. In cases due 
to direct injury local bjruising or extravasation is commonly 
seen. 

Paraplegia and anaesthesia extending from the level of 
the lesion are usually present and are either due to spinal 
concussion, or pressure on or actual crushing of the cord. 
A more detailed examination is postponed until the patient 
is safely installed in a suitable bed, and a programme has 
been outlined for his subsequent treatment. If considered 
desirable a radiograph is taken, with due precautions 
regarding any necessary movement of the patient. 

Treatment. — ^First-aid treatment consists of transport of 
the patient, face downwards, on a rigid stretcher, care being 
taken that he is lifted without bending or torsion of the 
unstable spine. Morphia should be given to alleviate shock 
and anxiety. On arrival at his destination a bed provided 
with a “ three-piece ” mattress should be in readiness, 
which facilitates nursing, as the central portion can be with- 
drawn with a minimum of disturbance to the patient. 

Symptomatic treatment is now instituted, while recovery 
from general or spinal shock is awaited. It is essential that 
overdistension of the bladder is avoided, otheirwise, if the 
spinal cord recovers, permanent paralysis of the bladder 
will remain, or if the cord is irremediably damaged, mic- 
turition will never become automatic. Catheterisation is 
the usual method of treatment. Utmost aseptic pre- 
cautions must be taken, and irrigation of the anterior 
urethra with weak antiseptics (e.g. oxycyanide of mercury 
1 : 4,000) prior to catheterisation is an additional safeguard. 
Expulsion of urine by suprapubic pressure was a war-time 
expedient, but in civil practice more deliberate measures 
have replaced this procedure. In spite of every precaution 
cystitis often develops, and some surgeons then recommend 
suprapubic cystostomy in order to obviate retention and so 
discourage infection ascending to kidneys. 

The possibility of bedsores should be a constant bogy to 
the nursing staff, and although these sometimes develop in 
spite of every precaution, prophylactic measures should never 
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be relaxed. Ring pillows are used to protect parts which 
are necessarily subjected to pressure, and when tniion of the 
fracture is sufficiently strong a water bed should be substi- 
tuted for the mattress. The skin is kept scmpulously clean, 
and hardened by some suitable preparation, e.g. brandy and 
white of egg, eau de Cologne, or 1 per cent, aqueous solution 
of formalin, and dusted -with antiseptic powder, bismuth 
subgallate, otherwise known as Dermatol, being very suitable 
for this purpose. If bedsores develop they are treated 
according to their nature and depth, but destruction of tissue 
sometimes continues in a most distressing manner. 

Attention to the bowels is necessary, and purgatives or 
enemata should be administered. If meteorism is allowed 
to occur, upward displacement of the diaphragm causes 
pulmonary embarrassment. Hypostatic pneumonia is a 
grave danger, particularly if important accessory muscles 
of respiration are paralysed, e.g. abdominal muscles, in 
which case coughing and expectoration are hampered. At 
a later date contracture of muscles should be discouraged by 
frequently straightening the limbs. 

Spinal shock should show some evidence of abatement 
at the end of forty-eight hours. If no sign of recovery is 
evident after the expiration of this period, then the prog- 
nosis is gloomy, and hopelessness is confirmed by the 
subsequent development of “ mass reflex ” (wide sujyra). 

The method of election for the treatment of fractures of 
the vertebral bodies is immobilisation by plaster in a posi- 
tion of hyperextension. 

The fracture is caused by excessive flexion of the spine, 
and hyperextension corrects this deformity, and relieves any 
existing pressure on the cord or nerves. In some cases no 
ansesthetic is necessary, but if advisable general, or local 
and paravertebral, anaesthesia is administered. Hyper- 
extension is effected by laying the patient prone between 
two tables, the one which supports the head and arms being 
12—18 inches higher than the table on wdiich the legs and 
pelvis rest. The trunk is covered with a stockinette vest, and 
the plaster is applied from the pelvis below' to the axillae 
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above (fig. 556). 
In the absence of 
cord involvement, 
ambulation and 
arm and leg exer- 
cises are com- 
menced in a few 
days. A com- 
pletely crushed 
vertebra consoli- 
dates slowly, so 
the jacket must be worn from four to six months. In 
cases of paraplegia, the hyperextension relieves compression 
and consequent anaemia of the cord, and in the absence of 
transection the paraplegia and root symptoms usually 
disappear (fig. 557). 



Fig 556 — Applic^a-tion of plaster for fractured 
spine. {Ija I^resse med^cale.') 



Fig. 557. — jDe/i. — Crush, fracture of the fourth lumbar vertebra, with 
total paraplegia and fourth lumbar root palsy. Right , — ^After reduction 
by hyperextension, and plaster. The paraplegia recovered in a few weeks, 
and the root palsy in twelve months. (By the courtesy of B.. Watson 
Jones and the 
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Iiammeciomy as a rule yields disappointing? results, Imt should be 
considered in the following instances : 

(i) Paraplegia partially recovers, and then “ marks time.” This 
suggests that complete recovery of function is prevented by some 
mechanical cause, such as depressed bone or blood-clot. This type 
of case yields the best results from operative treatment. 

(ii) Damage to tdie cord is incomplete at the time of the accident, 
and remains stationary. 

(iii) The cord lesion is incomplete or non-existent at the time of 
the accident, but progresses or develops later. An example of this 
type is the “ gravitation paraplegia,” described by Thorburn, due 
to haemorrhage within the spinal canal filling the canal from below 
upwards. Laminectomy may reveal the source of the bleeding and 
permit of its arrest. 

(iv) Lesions of the cauda equina, as the anterior roots may be 
sutured with some prospect of success. Division of a posterior root 
results in degeneration of intramedullary and non-medullated fibres, 
and consequently regeneration is impossible. 

It must be emphasised that laminectomy performed as a specula- 
tive measure in cases where paraplegia is complete from the time of 
the injury is to be condemned strongly. 

Complications. — Death, may result immediately from 
shock, or from cessation of respiration if the lesion is above 
the fifth ceirvioal segment. 

Hypostatic pneumonia is liable to develop after a few 
days, especially if the lesion is sufficiently high to cause 
paral 3 rsis of abdominal and intercostal muscles. 

Ascending myelitis occasionally occurs (p. 610). 

Cystitis has been mentioned, and infection from the 
bladder is prone to infect the kidneys, caxising death from 
pyelonephritis {syn. surgical kidneys). Necropsy reveals 
the renal cortex and pelvis studded with abscesses and areas 
of acute inflammation. 

Allusion has been made to bedsores, which hasten death 
owing to toxic absorption. Meningitis serosa circum- 
scripta more commonly follow’s an injury of less severity 
than a fracture, but does occasionally occur. This condition 
is due to a traumatic meningitis which is followed by 
adhesions and a localised collection of fluid between the 
meninges. It is of little importance if the spinal cord is 
otherwise involved. 

If the patient recovers, traumatic neurasthenia may 
persist as a troublesome sequela, in which case complaint is 
39 
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made of lassitude and indefinite pains in the hack. Cure 
sometimes follows satisfactory litigation. 

Eracture of the manubrium sterni is occasionally asso- 
ciated with fracture-dislocation of the dorsal spine. 

IrrJtTEiES TO THE Spinal Coed 

The spinal cord is frequently implicated in association 
with injury to the spinal column. 

The commoner injuries to the cord are as follows : 

Spinal Concussion. — ^In severe cases complete paraplegia 
and anaesthesia follow, and it is then impossible to dis- 
tinguish concussion from a gross cord injury, e.g. a crush. 
In milder cases temporary paresis results, with weakness 
of sphinoteric control. 

Treatment is symptomatic, and consists of careful 
nursing, including attention to the skin, bladder, and 
bowels. If the case is merely one of concussion, some 
return of voluntary power or sensation is usually evident 
within forty-eight hours. 

As time passes without improvement, the prognosis 
becomes increasingly gloomy, until the development of 
“ mass reflex ” indicates irremediable destruction of the cord. 

Myelitis sometimes follows spinal injtiry (although, it more com- 
monly occurs as a complication of such conditions as gastric ulcer or 
grave anaemia). Severe local and referred pain occurs, with para- 
plegia. As the cord disintegrates these features spread upwards. 
Thus the upraised arms so typical of a lesion of the sixth cervical 
segment (p. 604) gradually collapse, as the fifth segment is 

destroyed. If the patient survives for a sufficient time, spinal 
myelitis tends to spread upwards, so as to cause death from respira- 
tory failirre or bulbar paralysis. 

Hsemoirhage occurs either in the cord itself, or as an 
extrameduUairy condition, and in the latter case the blood 
either escapes into the cerebro-spinal fl.uid, or outside 
the dura mater, as in the case of a torn ligamentum sub- 
flavum. Extradural haemorrhage may gradually £11 the 
spinal canal from below upwards, causing progressive 
irritation of the cord, followed by paraplegia (Thorbum’s 
gravitation paraplegia). Intradural haemorrhage is indi- 
cated by the presence of blood in the cerebro-spinal fluid 
following a lumbar puncture. 
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Intramedullary haemorrhage causes symptoms which 
immediately follow the injury. Destruction of the anterior 
horn cells causes a flaccid paralysis of the muscles concerned, 
while irritation of the pyramidal tracts results in some 
spasticity of the spinal muscles or legs. Pain and irritation 
are much less in evidence than in cases of extramedullary 
haemorrhage. 

Treatment in the first instance is symptomatic, and 
lumbar puncture is useful in order to detect intradural 
haemorrhage. In certain cases laminectomy may be con- 
sidered (p. 609). 

Meningitis. — ^Acute infective meningitis is likely to follow 
a penetrating wound, or is an occasional and rmfortunate 
complication of laminectomy. Severe constitutional distur- 
bances follow, with local and referred pain, hyperaesthesia, 
muscular spasms, and increased reflexes. Extension to 
the basal meninges is usual, and then death inevitably 
resialts. Chronic meningitis sometimes follows a local 
injury, and occasionally leads to the condition dignified 
by the title of “ Meningitis serosa circumscripta.” This 
is characterised by the formation of a subdural cyst or 
cysts, which gives rise to features somewhat resembling a 
tumour, some months after the receipt of injury. Laminec- 
tomy and removal of the cyst is followed by considerable 
relief or cure. 

Neurasthenia is a frequent sequela of spinal injury, and 
is either of the generalised type, or referred particularly 
to the spine. In the latter case vague pains in the back, 
localised areas of hyperaesthesia, and girdle pains are the 
naain features. The erstwhile term of “ railway spine ” 
is now somewhat obsolete, as motor-buses and trams 
contribute their quota of oases. 

Treatment is often disappointing. After an adequate 
period of rest more energetic treatment is substituted, 
including massage and exercises, reinforced with tonics. 
Satisfactory litigation sometimes results in a cure, even in 
stubborn cases. 

Osteoarthritis. — This troublesome complaint is occasion- 
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ally alleged to be caused by an injury to the spine. 
Probably in tbe majority of cases tlie osteoarthritis was 
already present and discovered when a radiograph was 
taken to exclude a bony lesion _ ^ 

following an injury. In the case of 
a patient seeking compensation, it 
is only fair to assume that a pre- ^ 

existing osteoarthritis can be aggra- -§===:= 

vated by injury to the spinal column. 


Spidsta Bifioa 

Embryology* — ^During th.e second week 

of intra-uterine life a longitudinal furrow Fia. 558. — ^Development 

appears on the dorsum of the embryo, of the spinal cord. E = 
this groove being formed by involution of epiblast, M == meso blast, 
the epiblast. The margins of the groove 

unite, so that it becomes converted into a tube, from which the 
nervous system is developed. This epiblastic tube becomes separated 
from the surface by mesoblast, which grows over it from either side, 
and from which are developed the vertebrae, spinal muscles, mem- 
branes, etc. (fig. 558). In each segment bars of cartilage appear on 
either side of the neural tube, which during the fourth month fuse 



Fig. 659. — X-ray of a myelomen- 
ingocele after replacement of fluid 
by oxygen. The spinal cord is 
seen entering the sac, and nerve 
roots are passing from it to re- 
enter the vertebral canal. {Medical 
AnmutZ, 19S1.) 


with each other to form the 
vertebral arches. Failure of 
fusion of these arches gives rise 
to spina bifida, which is frequently 
associated with maldevelopment 
of the spinal cord and membranes. 
The incidence of spina bifida, 
excluding occulta, is *1 per cent. 
of all births. 

The t37pes of spina bifida 
are as follows : 

(i) Spina Bifida Occulta , — 
Due to failure of the neural 
arches to unite, but there is 
no protrusion of cord or 
membranes. Frequently 
only one vertebra is affected, 
usually in the lumbar region. 
Unless a patch of hair or a de- 
pression in the skin is present, 
either of which should suggest 
the condition, the deficiency 
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is only recognised if a radiograph is taken for some other 
reason, when absence of the spinolaminar segment is noticed. 

(ii) M&rhingocele . — Is essentially 
a protrusion of meninges contain- 

fluid, through a defect in the 
^ spinolaminar segment (fig. 559). 

Three types certainly exist, and 
— - -r^ - - -- - — - _ z^ pia possibly in rare cases a portion 

mmmmmm/mfMm/mm-cord ^ . j. j j • x li. 

of cord IS protruded mto the sac 
fluid — 560 ). 

(iii) Meningo-myelocele. — The 
wmf^mMMiMMiM£ cord normally developed spinal cord or 

„ cauda equina lies in the sac, and 

Aroc'AX ^^^ ' Fitted may be adherent to the posterior 

r z ii ~ ji i i v Aa aspect (fig. 561 ). The cord or 

nerves can be seen as black 

Fig. 660. ^Illustrating the shadows on transillumination. 

various types of memngo- .. . Svrinao-mvelocele The 

eeles. (iifcdfca?. InnwaZ, 1931.) \}.^ ) f^yringo myeiocete. iue 

rarest type of spina bifida, in 

which the central canal of the cord is dilated and lies within 

the sac, together with the nerves arising from it. This 

type is sometimes termed a myelocystocele. 


Fluid — 
Pirach' 





Fig. 560. — ^Illustrating tire 
various types of meningo- 
celes. {^Medical Annual ^X^ZX.) 



(v) Myelocele results from arrest of development at the 
time of closure of the neural furrow. In the lumbo-sacral 
region an elliptical raw surface is seen, which consists of the 
un-imited groove, and at the upper end the central canal 
opens on the surface and discharges cerebro-spinal fluid. 
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With, the exception of spina bifida occulta, myelocele is 
the most common type of spina bifida, but many cases are 
stillborn, and therefore of no clinical interest. If the child 
is bom alive death ensues ■within a few days, from infection 
of the cord and meninges. 

For practical purposes interest centres round meningo- 
celes and meningo-myeloceles. The two conditions are 
distinguishable on transillumination, and a depression in 
the skin due to adherent cord or nerves is sometimes seen 
in a meningo-myelocele. Interference -with the spinal cord 
or nerves is likely to be associated in either condition. This 
is ob-vdously Hable. to be more severe in oases of meningo- 
myeloceles, in which condition bilateral tahpes with trophic 
changes are common, and in more advanced cases extensive 
paralysis of the legs and incontinence are present. 

If associated nervous phenomena are present the diagnosis 
of spina bifida is obvious. Cases of meningocele "without 
nerve involvement may present difficulty, especially if 
occurring in the cer-vical region. Moreover, a fatty pad 
occasionally lies over the sac, and thereby masks its physical 
features. A radiograph ■will indicate deficiency of neural 
arches in doubtful cases (fig. 662 ). 

Treahnent. — Operation is necessary if the sac increases 
in size at a rate out of proportion to the child’s gro-wth, as 
it is obvious that the skin over the sac •will become 
gradually thinner and atrophic from increasing pressure, until 
it finally gives way. The surgeon should therefore interfere 
while the integument is still healthy. 

In other cases the sac should be protected by means of 
a celluloid cup, and events awai-fced. Operative inter- 
ference is not -without risk, and if performed under the 
age of two years shock is considerable and a fatal issue 
may result from immediate infection or follo-wing a persis- 
tent sinus from which cerebro-spinal fluid escapes. More- 
over, some other'wise successful cases have subsequently 
developed hydrocephalus. 

Operation entails exposure of the sac by means of an 
incision to one side of the midline. The sac is opened and 
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redundant membrane excised. If the cord or nerves are 
adherent they are mobilised if possible, otheirwise they are 
separated with a strip of attached membrane or skin and 
replaced in the vertebral canal. 

Membranes are sutured over the cord, the sutures being 
placed on the opposite side to that of the skin incision. 
Spinal muscles are approximated, and the wound is rein- 


Fia. 562. — Spina bifida, showing cleft in the spinolaminar segment of 
the fifth liimbar vertebra, and absence of the posterior part of the sacrum^ 


forced with, flaps of sheath, from the erector spinse muscles. 
We have seen no good results arise from such procedures as 
tapping, or the injection of irritants, e.g. Morton^s fluid, and 
in these days of aseptic surgery operation is to be preferred 
if interference is necessary. 

A complication of spina bifida occulta consists of nervous pheno- 
mena arising during growth, usually between the ninth and twenty- 
fourth years. The explanation of this late development of symptoms 
is that a fibrous band, the membrana reunions, connects the skin 
with either the spinal cord, nerves, or membranes. In the early 
months of foetal life the spinal cord ends opposite the coccyx, at 
birth the cord extends to the third lumbar vertebra, and in adult 
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life to the lower border of the first lumbar vertebra. Thus as 
the spinal canal grows away from the spinal cord traction is liable 
to be exerted by the fibrous band upon the membrane, nerves, or 
cord itself- The symptoms which follow include weakness or 
sensory disturbances in the legs, incomplete control of the 
sphincters, or perforating ulcers of the feet. It should be a golden 
rule that in all patients who present themselves with symptoms 
referable to the lower limbs or sphincters, a methodical examina- 
tion is made of the vertebral column. As already mentioned, 
a lipoma or tuft of hair may suggest the presence of an 
underlying defect, but in any case a radiograph will reveal the 
absence of one or more neural arches. 

The onset of nerve symptoms is a definite indication for operation. 
On the under-surface of the skin or deep fascia a tough fibrous band 
is encountered, which is traced down to the point where it passes 
through the bony cleft and is attached to the dura mater. The 
dural sheath is opened, and if the band is adherent to the nerves or 
cord, separation is effected and the band excised. 

Successful removal of a band is likely to be rewarded by improve- 
ment in the nervous symptoms, especially if these symptoms have 
not appeared until adolescence. 

Ini’lammatoex Diseases 

Acute osteomyelitis occasionally occurs, either in connection with 
the epiphysis for the body of the vertebra, or more rarely, with one 
of the epiphyses from which the neural arch develops. The main 
features are severe constitutional disturbances, associated with local 
pain and tenderness. If the disease commences in a neural arch, 
some local evidence of inflammation is often detected, and invites 
exploration. Acute osteomyelitis of a vertebral body is usually 
discovered at necropsy, and has been mistaken for spinal meningitis, 
acute appendicitis, acute pancreatitis, and other abdominal condi- 
tions. 

In cases of acute osteomyelitis of a lamina, free removal of bone is 
indicated, and the wound only partially closed- Attempts have 
been made to deal with osteomyelitis of a vertebral body in the 
cervical area by means of an incision behind the sterno -mastoid 
muscle. If the focus of infection is in the dorsal or lumbar regions, 
efficient drainage is difficult to obtain even if the condition is 
suspected. 

Tuberculous disease {syn. Pottos disease) occurs at any 
age, but in more than half the cases children in the first 
decade are affected. The most common region is from the 
tenth dorsal to the third lumbar vertebra. 

The disease commences either in the body of the 
vertebra, or in the periosteum under the anterior common 
ligament. 

The endosteal type nearly always affects children, and commences 
in the anterior part of a vertebra. This is due to the fact that the 
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infection is Mood-borne and the nutrient artery enters the vertebral 
body on the posterior aspect, so that organisms are arrested in the 
capillary loops by which the anterior part of the bone is nourished. 
As the epiphyseal plates are incomplete, infection readily spreads to 
adjacent vertebrae. 

Owing to rarefaction and destruction the front of the 
affected vertebrae collapses, but the posterior part is held 

rigid by interlocking 
of the articular pro- 
cesses, and an angular 
deformity results (fig. 
563). 

The periosteal type 
affects adults, and 
causes erosion of the 
anterior aspect of 
several vertebral 
bodies, so that a 
gradual curvature re- 
sults. 

Clioical Features. — 

These vary to some 
extent according to 
the site of the disease, 
but in any situation 
the following features 

are likely to he in 

I'm. 663. — Typical hunchbaok of Pott’s evidence 
disease, with a psoas abscess jKjmting _ , 

below Poupart’s ligament. Symptoms. — The 

general symptoms in- 
clude lassitude, asthenia, and if the patient is a child, 
fretfulness and peevishness. 

Tain and deformity comprise the local sjrmptoms, either 
of which may first be noticed. Pain occurs as a local ache, 
or is referred along the spinal nerves which correspond to 
the affected segments. Deformity occurs in the early 
stages if the bodies are affected, and is sometimes the first 
indication of the disease. Kyphosis is the most common 
type (fig. 564), but scoliosis occasionally occurs. 
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Signs. — ^A systematic examination of tke whole of the 
spinal column must he made. 

Rigidity is a constant sign, and inahihty or unwillingness 
to bend the back is well demonstrated by requesting a 
patient to pick up an article from the floor, in which case 
the knees are bent and the patient assumes a squatting 



Fia. 564. — Pott’s disease, with, gross angxilar cxxrvature. 

position. Active movements of flexion, extension, and 
lateral rotation are carried out, and if no abnormal restric- 
tion is discovered the possibility of Pott’s disease is remote. 

Deformity is either a symptom or a sign, and if more 
than slight it has probably already been noticed by the 
patient or, if a child, by its mother or nurse. 

Abscess formation is a common feature with Pott’s 
disease ; the site and direction depend upon the portion of 
the spine affected (wde infra). 

Paraplegia is seen less frequently than formerly, owing 
to earlier diagnosis and more efficient treatment. It is 
rarely if ever due to deformity, as the cord adapts itself to 
this slow process. It arises as a result of pachymeningitis, 
or pressure by granulation tissue, abscess, or possibly a 
portion of necrosed bone. Spasticity of the legs is the first 
symptom of threatening paraplegia, and may even be the 
first evidence of spinal caries. Sensory disturbance and loss 
of sphincteric control follow. 
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Features of tlie disease at different levels ; 

Cervical Region. — ^The body of the second cervical vertebra is 
occasionally affected, or even, the odontoid process, which represents 
the body of the atlas. Pain is experienced over the distribution of 
the second cervical nerve, and the head is fixed owing to spasm of 
the suboccipital muscles. The transverse ligament or the odontoid 
process is liable to become eroded, and in either case the head may 
suddenly slip forwards with immediate fatal results. 

If yertebr^ at a lower level are affected pain is experienced over 
the distribution of the conresponding spinal nerves. A retropharyn- 
geal abscess sometimes occurs, and may be seen or palpated. The 
pus erodes the longus colli muscle, and lies beneath the prevertebral 
fascia, as distinguished from an acute abscess (see p. 192), which 
is submucous. 

The abscess either tracks laterally and appears in the posterior 
triangle, or in the ease of the lower cervical vertehra>, it passes down- 
wards beneath the fascia into the thorax. If allowed to persist, the 
prevertebral fascia is destroyed, and cases have occurred where 
the abscess has burst into a pharynx. E^’en if the patient is not 
suffocated secondary infection follows, with its attendant evils. 
Therefore a retropharyngeal abscess must be evacuated as soon as 
it is recognised, by an incision behind the sternomastoid muscle, 
which is displaced forwards with the carotid sheath. After evacua- 
tion the muscles, fascia, platysma, and skin are carefully and com- 
pletely closed in separate layers. A radiograph of the upper four 
cervical vertebrse should be taken through the open mouth, so that 
the vertebral bodies are not obscured by the lower jaw. 

Thoracic Region. — If the first dorsal vertebra is affected pain is 
referred along the inner side of the arm, at a lower level intercostal 
neuralgia is likely, and abdominal pain and rigidity sometimes 
follow involvement of the eighth to the twelfth dorsal vertebrfc (the 
appendix has been removed in such cases !). 

Abscesses sometimes remain in the mediastinum, where they are 
visible in a radiograph. In other cases they track along an inter- 
costal nerve, and either follow the posterior branch and so appear in 
the back, or pass forwards to come to the surface with the lateral 
cutaneous branch. The 


psoas muscle is attached 
to the twelfth dorsal body, 
and a psoas abscess some- 
times follows disease of 
that bone. 

liumbar Region. — ^Pain 
is referred to the lower 
part of the abdominal wall 
or down the lower limb. 
Abscesses are likely to 
appear in one of three 
situations — th e lumbar 



region, the psoas sheath, Pio. 565. — Old -standing tuberculous 
or in the pelvis. A lum- disease of the second lumbar vertebra, 
bar abscess is due to pus with calcified psoas abscesses. 
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tracking along the posterior branch of one of the spinal nerves. It 
appears at the outer border of the erector spins© muscle, or in the 
triangle of Petit (fig. 566). 

The psoas muscle is attached to all the lumbar vertebrse, and an 
abscess within its sheath is common (fig. 565). The swelling is first 
palpable in the iliac fossa, from whence the pus burrows beneath 
Poupart’s ligament, on the outer side of the external iliac artery. 



Pia. 566. — Pott’s disease showing kyphosis and a lumbar abscess. 

Fluctuation can usually be transmitted from that portion of the 
abscess above the ligament to the collection of pus below, and vice 
versa. The abscess then may extend beneath the femoral vessels to 
appear at the saphenous opening, where it simulates a femoral hernia, 
especially as an impulse occurs on coughing owing to the contraction 
of the abdominal muscles compressing pus in the iliac fossa, and 
forcing an additional quantity downwards beneath Poupart’s liga- 
ment. In other eases the abscess follows the external circumflex 
vessels, and appears in the region of the great trochanter. 
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A pelvic abscess occasionally follows disease of the lower lumljar 
vertebrae, and pus then either passes alonp; the inferior haemorrhoidai 
vessels into the isehio-rectal fossa, or escapes into the buttock by 
accompanying structures passing through the sacro-iliac foramen. 

Coxxiplicatioxis. — (a) General . — ^Miliary tuberctilosis occa- 
sionally occurs, as it may with, any active tuberculous 
affection. Sh.ould abscesses discharge on the surface 
secondary infection causes a varying degree of toxsemia, 
which, if prolonged, may culminate in amyloid disease. 

(6) Local . — ^Paraplegia has already been mentioned. 
Abscess formation is not necessarily of serious import, and, 
with the exception of retropharyngeal abscess, no active mea- 
sures are required, because the pus absorbs if the causative 
lesion responds to treatment. However, if the abscess 
is enlaiging in size or threatening to involve the skin, 
steps must be taken to prevent rupture, which is in- 
evitably followed by secondary infection. Aspiration is 
performed, usually with a wide-bore needle, which is thrust 
obliquely through adjacent healthy skin. In the ease of a 
psoas abscess the puncture is made 1 in. above and internal 
to the anterior superior spine. In order to obtain a valvular 
ptmeture, the skin should be made to slide ” on the deep 
fascia before insertion of the needle. When evacuation is 
nearly complete the yellowish pus becomes pink in colour, 
owing to oozing from the unsupported capillaries of the 
granulation tissue in the abscess wall- Four drachms of 
10 per cent, iodoform in glycerine may be injected into the 
cavity before the needle is withdrawn. Larger quantities 
have caused iodoform poisoning in susceptible patients. 
If the abscess reforms rapidly, incision and gentle curettage 
are advisable, after which the cavity is mopped out with 
spirit, and the walls smeared with B.I.P.P. Careful closure 
of the incision is essential. A black line at the junction of 
teeth and gums occasionally follows absorption of the bismuth. 

Treatment. — General treatment is conducted as for any 
tuberculous affection, and is best carried out at a recognised 
institution or sanatorium. 

Local treatment aiuna at securing immobilisation of the 
spine in order to encourage ankylosis. In some cases 
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weight-extension is also applied in order to correct or 
minimise deformity. 

Fixation of the spine is obtainable by two methods, 
conservative or operative. 

Conservative methods of obtaining immobilisation are 
numerous, and depend upon the age of the patient, the 
stage of the disease, and the preferences of the individual 
surgeon. If considerable deformity exists treatment should 
commence with weight extension, e.g. strapping is applied 
to each leg, and connected with a suitable weight by means 
of a cord passing over pulleys, which are fixed to the 
bottom of the bed. Counter-extension is obtained either 



Fia. 567. — Whitman’s frame, consistmg of a double inclined plane ■with 
corset and leg-pieces by which the child is fixed in position. 

by tilting up the foot of the bed, or by means of an 
axillary band which is fixed to the top of the bed. 

Plaster of Paris jackets are applied when the deformity 
is overcome sufficiently, or if deformity is negligible treat- 
ment is commenced by the application of a jacket. If the 
disease affects the cervical spine the jacket is continued 
well up under the c hin in front and as high as the occipital 
tuberosity behind, while if the dorsal or lumbar regions are 
affected the plaster extends from the axillae to below the 
iliac crests. In all cases bony prominences are carefully 
padded, and a window is out over the epigastrium to allow 
movement of abdominal muscles, and also to lighten the 
plaster. As the disease becomes quiescent less stringent 
methods of immobilisation are substituted. Thus a plaster 
bed is suitable for adults, and is moulded to the back while 
the patient Hes upon his face. Further correction of any 
existing deformity can be obtained by means of pads suit- 
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ably arranged. Children are conveniently treated means 
of a Bradford or Whitman’s frame, in which they can be trans- 
ported as necessary, e.g. for sun or ultra-violet-ray treatment. 
As improvement progresses a modified apparatus is provided, 
so that the spine is supported while the patient can enjoy 
some libeirty. A specially fitted celluloid jacket or a Taylor’s 
brace is suitable, and if necessary an extension is fitted so 
as to steady the cervical vertebrae and support the head. 
These spinal supports are gradually discarded after a period 
of six to twelve months has elapsed after the last sign or 
symptom of the disease has disappeared. 

Operative Treatment. — ^This aims at supporting the spine 
by means of an internal splint so that practically complete 
immobilisation is secured. Hibb’s operation consists in 
splitting a req_uisite number of spinous processes, and turning 
either half upwards and downwards so as to interlock with 
the split processes of adjacent vertebrae. In successful 
cases a rigid bar of callus extends along the required length 
in the spinal furrow. This operation has been abandoned 
by most surgeons in favour of Albee’s method, which is 
simpler and more uniformly successful, although it involves 
an operation on the leg in addition to the spine. 

Th.e diseased, portion of the spine, together "with two vertebra; 
above and. below, are exposed. The muscles, periosteum, and a 
hake of bone at the base of 
the spinous process are sepa- 
rated from the neural arch 
and spinous process of these 
exposed vertebrse (fig. 568). 

The bed so prepared is 
rendered haemostatic by 
means of a hot saline pack. 

A graft of sufficient length 
is then cut from the sub- 
cutaneous surface of a tibia, 
by means of a double -bladed, 
electro -motor saw. Iced 
saline should be dripped on 
the saw during use to prevent 
the heat arising from friction 
exerting a deleterious effect 
upon bone cells. The graft is taken from the tibia and held in the 
prepared bed by pressure of the separated muscles, which are firmly 
sutured back into position with stout catgut. 
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Until the wound has healed the patient is nursed in a box splint, 
which allows him to be turned on his face at intervals. In about 
fourteen days a plaster of Paris jacket is fitted, and three months 
later this is removed and a celluloid jacket or other suitable support 
is applied. After another six months this is gradually discarded, and 
cure should be effected about one year after the operation. 

The value of Albee’s operation has provided a fruitful subject for 
discussion. It certainly provides more efficient fixation of the dis- 
eased spine than conservative measures, and in satisfactory cases 
it is a time-saving procedure. Perhaps the general consensus of 
opinion may be summarised as follows : 

Bone grafting should be considered, provided — 

(i) The affected region is other than cervical. (The most suitable 
region is the lumbar or lumbo-sacral.) 

(ii) The patient is sufficiently robust, and the skin of the operation 
field is healthy. (A tuberculous abscess can be incised, mopped 
out, and otherwise ignored.) 

(iii) The patient has at least reached the age of puberty. In 
younger children time is of relative unimportance, and conservative 
measures are usually satisfactory. Also it is possible that the graft 
will limit growth of the vertebrae to which it becomes fixed. 

Spond-stejctis 

Widespread inflamraation of the spinal mnscles, ligaments, 
or bones occasionally occurs, due to various and sometimes 
obscure causes. Those which appear to be separate clinical 
entities are as follows : 

GoNOCOCOAii, resembles the periarticular t37pe of arthritis 
which sometimes occurs in the feet. The spinal ligaments 
are chiefly affected, giving rise to pain and stiffness. This 
t 3 ^e usually responds, although unreadily, to appropriate 
treatment, which includes vaccines. 

RHEtnviATic, which may be associated with myalgia, 
fibrositis, etc., elsewhere. Ligaments and muscles become 
stiff and contracted, but no marked bony changes are 
obvious in a radiograph. 

OsTEOABTHRiTio, a painful and intractable condition which 
is predisposed to by injury, laborious occupations, exposure, 
and possibly by toxaemia from some focus of infection. It is 
commonly met with in elderly people, especially males. The 
pathological changes occurring in the spinal joints resemble 
those of osteoarthritis elsewhere, and in addition fibrosis of 
muscles and ossification of spinal ligaments occur (fig. 569). 
Two types of this disease are described — the cervico-dorsal. 
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in -wliioli the costo-transverse joints are also affected, and 
the lumbar, which is also associated with osteoarthritis of 
the hip, shoulder, and possibly other joints. The main 
symptoms are pain, stiffness, and deformity. Pain is either 
restricted to the affected area, or referred along spinal 



Fia* 569. — ^Advanced spondylitis, allowing kypliosis and ossification of 
the anterior common ligament. (R.C.S. 4823.1.) 

nerves. These may be compressed as a result of absorption 
of intervertebral discs and consequent approximation of 
vertebrae, or by pressure of osteophytes- Stiffness follows 
degeneration of the joints and fibrosis of ligaments and 
muscles. At a late stage of the disease extensive ossification 
of ligaments results in complete immobility of spine, the 
so-called “ poker back.” Deformity takes the form of 
40 
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k37phosis, wMch may be so extreme that the patient while 
standing cannot raise his eyes from the ground. 

Treatment consists in a thorough search for any focus of 
infection. Massage, ionisation, radiant heat, protein shock, 
and other lines of treatment devised to relieve osteoarthritis 
are exhibited, but the disease usually progresses slowly 
but steadily. 

Sacralisation of the lowest lumbar vertebra is a condition which 
is now recognised as pathological. The transverse process of the 
vertebra is elongated, so that it is in contact with the lateral mass 
of the sacrum. Lateral flexion of the spine causes nipping of the 
soft tissues between the bones, or pressure on the fifth lumbar nerve 
which passes below the enlarged transverse process. The resulting 
pain is relieved by extension of the spine or by recumbency. Treat- 
ment is difficult, but a pelvic support sometimes relieves symptoms. 
Manipulation is occasionally useful, and osteopaths are well aware 
of the condition. Operative interference and removal of part of the 
transverse process is a last resort. 

TTJMOTTBS OB’ THB: YB!B,TEBB,AX. COLTTMBr 

Innocent tumours are extremely rare, although exostoses, 
ohondromata, osteomata, and fibromata have all been 
described. The symptoms which arise simulate those of 
extradural tumours, and a radiograph may demonstrate them. 
Malignant tumours of the spine are primary or secondary. 

Primary sarcoma is uncommon, and is most frequent in 
children and young adults. The neural arches are usually 
affected, and therefore a palpable swelling is often detectable. 
Complete removal of the tumour is rarely possible, and 
usually only palliative treatment, i.e. a spinal support, 
deep X-ray therapy, and analgesics, is possible. 

Secondary de'posits in the spine are unfortimately of 
common occurrence, and more than half the cases follow 
carcinoma of the breast. The other organs which, on 
becoming carcinomatous, often disseminate to bone, con- 
tribute their quota. These include the kidney, prostate, 
bronchus, and th37roid. Periosteal sarcoma of any bone may 
also give rise to a secondary deposit in the spine. Meta- 
stases nearly always affect the body of the vertebra. 

In the large majority of cases pain is the first, and for a 
long period the only symptom. The pain occurs at the site 
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of th.e disease, and later becomes girdle in t>’pe, or radiates 
along one or more limbs. Pi'obably at this stage the patient 
is treated for lumbago, sciatica, abdominal disorders, and 
may even be subjected to operation. The pain increases in 
intensity and is aggravated by movement, so that the 
patient may remain crouched on a chair or huddled up in 
bed for hours at a time. Cord sjuiiptom.*! appear at any 
time. One of our patients, who had evinced no sign of 
vertebral involvement, developed complete paz'aplegia on 
the first occasion she left her bed after removal of a breast 
for carcinoma. More commonly the onset of paraplegia is 
ushered in with increased reflexes and spasticity, but cord 
involvement is usually complete in a few weeks, and is 
followed by cystitis, pyelonephritis, bedsores, and death. 

Treatment of secondary deposits necessitates a support 
to the spine, analgesics, and endeavouring to alleviate 
symptoms as they arise. The posterior nerve roots, or 
antero-lateral tracts, have been divided in order to relieve 
agonising pain. 

Tumoubs in the Spinal Canal 

This group includes extradural, intradural, and intra- 
medullary tumours. 

Extradural tumours are very rare, but lipomata and 
fibromata both occur. As these tumours are innocent 
and slowly growing, symptoms are present for a long 
period before pressure on the cord is sufficient to interfere 
with its fimction. Vague motor or sensory disturbances, 
which often remit and are variable, are suggestive of this 
condition. 

Extramedullary growths, the most common of spinal 
tumours, include psammoma, endothelioma, tuberculoma, 
fibroma, and fibrosarcoma. Parsesthesia followed by pain, 
due to irritation of a posterior root, is the first symptom. 
As a rule a definite interval of some months elapses before 
cord sjntnptoms appear, which may resemble those which 
arise from hemi-section (Brown-S4quard), i.e. pressmre of 
the tumour on one side of the cord causes motor paresis 
and loss of sensation on the same side of the body, while 
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on the opposite side sensibility to pain and temperatTire 
is diminislied, and possibly tactile sensation also. 

Confusion is partioxdarly likely to occur in the case of 
primary new-growth, as 'with a secondary neoplasm the 
primary source is usually discoverable. 

As mentioned in connection with secondary deposits in 
the vertebrae, root pains often cause early errors of diagnosis. 

Intramedullary tumours are usually malignant, and are 
commonly sarcomatous or glio-sarcomatous. Other varie- 
ties include tuberculoma, cyst, and endothelioma, which 
have probably originated from invagination of the pia 
mater which lies in the posterior spinal sulcus, or else have 
become embedded in the cord. More than half the intra- 
medullary tumours occur in the cervical portion of the cord. 

The symptoms which arise from an intramedullary 
tumour depend upon the actual site of its origin. Usually 
motor and sensory symptoms synchronise, e.g. paresis of 
one limb accompanied by sensations of heat or cold. Root 
pains are not likely to appear until later, so that intra- 
medullary tumours are not usually painful in the early 
stages. 

Recognition oe the Level oe the Tumoitr 

A careful clinical examination is of paramoimt importance, 
and in some sites it is possible to locate accurately the 
afiected segment. Accessory means of investigation include 
the electrical reactions of muscles, radiography, and lumbar 
pimcture. 

Clinical Examination . — Includes sensory disturbances, 
paresis, and wasting of muscles, exaggeration or dimi- 
nution of reflexes, and condition of sphincters. Root 
pains and hyperaesthesia are among the most reliable signs 
of the upper level of the neoplasm, and of the side on which 
it lies. In addition to symptoms arising from interference 
with the ascending and descending tracts, disease of different 
segments of the cord gives rise to disturbances depending 
on the particular function of that particular portion. 

The more important localising features are as follows : 

Upper Cervical. — ^Tumours in this region are usually rapidly fatal 
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from involvement of the phrenic nerve centres, axid interference with 
the medulla sometimes causes cardiac irregularity and hyperpyrexia. 
Involvement of the oculo-pupillary fibres which pass down to their 
nucleus in the first dorsal segment results in myosis, narrowing of 
the palpebral fissure, and enophthalmos. Neuralgic pains are likely 
to occur over the mastoid and occipital regions, the neck, supra- 
clavicular or acromial areas, or down the arms. 

Lower Cervical and Upper Dorsal. — Pupillary changes are likely if 
the tumour is situated at or above the first dorsal segment. Inter- 
ference with the anterior horn cells from the fifth cervical to the first 
dorsal segments causes paralysis and wasting of characteristic groups 
of muscles (p. 651 ). Perhaps the most striking example is a tumour 
at the level of the first dorsal segment, w^hich causes wasting of the 
small muscles of the hand and oculo-pupillary signs. 

Examination of reflexes may yield valuable information. If the 
supinator reflex is absent the tumour is situated at the level of the 
fifth or sixth cervical segment, w^hile absence of the triceps jerk 
indicates interference with the seventh segment. A tumour in the 
lower cervical or first dorsal area is likely to cause pain radiating 
down the arms. Below this level, intercostal neuralgia or girdle 
pains will probably be a prominent symptom. 

Lower Dorsal. — Interference with the cord between the eighth and 
twelfth dorsal segments is likely to cause loss of upper or lower 
abdominal reflexes. Paresis of muscles is sometimes present, and if 
unilateral, a striking bulge of one-half of the abdominal wall is 
noticeable when the patient coughs. 

Irritation of the seventh to the twelfth posterior roots causes a 
variety of abdominal symptoms, usually indefinite but i:)ersistent, 
and is a fruitful source of diagnostic errors. 

Lumbar Cord. — Disturbances of the rectal and bladder sphincters 
are common. If the tumour is situated at or below' the level of the 
second lumbar segment one or both knee-jerks is diminished or 
absent. The cremasteric reflex is abolished if the tumour involves 
the upper part of the lumbar cord. Involvement of centres from 
which the lumbar plexus is derived causes paralysis and wasting of 
corresponding muscles. Owing to the comparatively small size of 
the lumbar and sacral segments of the cord, sacral nerves are com- 
monly affected in addition to the lower lumbar. 

Cauda Eq,uina- — ^Pain occurs in the back, and extends to the 
perineum, genitals, and backs of the thighs. Sensory loss usually 
occurs over the distribution of the sacral nerves, and the lower the 
tumour is situated the smaller is the area of aniesthesia. Bladder 
and rectal disturbances are usual, and paresis of muscles depends 
upon the actual nerves involved. 

Electrical Reactions. — Should pressure or infiltration by 
the tumour interfere vsdth the anterior horn cells, then the 
muscles innervated by these cells undergo a lower motor 
neurone paralysis. Hence the absence of reaction of a 
muscle or group of muscles to faradic current may be an 
important clue to the situation of the tumour. 
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Radiography. — ^The introduction of 1 o.c. of Hpiodol into 
the cistema magna will demonstrate spinal block, if the 
tumour is sufficiently large to cause obstruction. The 
lipiodol gravitates downwards until it is arrested by the 
tumour, and the site of the block can then be seen in a 
radiograph. If confirmation is deemed necessary the 
lipiodol can be injected by lumbar puncture, and the 
radiograph taken after the patient has been in the Trendel- 
enburg position for some hours. 

This method is secondary in importance to clinical exam- 
ination, and we have seen cases where a complete block was 
apparently present, but at operation no adequate cause 
was discovered. 

Lmubax Puncture. — ^If the tumour interferes with the 
cerebro-spinal circulation, the fluid below is frequently 
yellow in colour, and contains an increased amount of 
protein. Examination of the intradural pressure by means 
of a manometer attached to the needle sometimes shows 
difference of pressure in the cistema magna and the lumbar 
region. Although this is of little value in locating the site 
of a tumour, it is important in confirming its presence. 

As spinal tumours presumably wdll increase in size, the 
natural result of their presence is to destroy the cord sooner 
or later. Xiaminectomy is performed as soon as the presence 
of a tumour is diagnosed and its situation located. The 
prognosis is much more favourable than in the case of 
cerebral tumours, as about 50 per cent, of spinal tumours 
are removable. 

As in the case of cerebral tumours, the possibility of the 
lesion being syphilitic in nature receives due consideration. 

Lamineotomy 

The indications for laminectomy are as follows : 

1. Traumatic. — ^These have already been considered, and 
it must be emphasised that injury associated with a com- 
plete lesion of the cord is a definite contraindication. 

2. Inflammatory. — ^Aeute osteomyelitis of a neural arch 
is treated by removal of the affected bone. 

Paraplegia complicating Pott’s disease occasionally re- 
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quires laminectomy if recumbency (if necessary combined 
with extension) fails to relieve the cord symptoms. 

3. Neoplasm. — Provided that the condition of the patient 
is satisfactory, laminectomy is performed for all tumours 
within the spinal canal. Tumour includes such con- 
ditions as tuberculomata and cysts. Occasionally new- 
growth of the spinal column justifies exploration. 

4. Division of Posterior Nerve Boots. — ^This procedure has l>een 
adopted in order to relieve severe pain, for the gastric crises of tal>es 
dorsalis, and also to diminish muscular spasm in cases of spastic 
paraplegia (syn, Little^s disease). Posterior rhizotomy for the relief 
of pain is now superseded by sympathetic ganglionectoniy, or by 
division of the antero-lateral tracts. Gastric crises, which have 
failed to respond to less drastic measures, are sometimes greatly 
benefited by division of the seventh, to and including the eleventh 
posterior roots on the left side (Sir William Thornburn). 

Cases of spastic paraplegia are usually improved by manipulation, 
division of peripheral nerves (e.g. the obturator) and muscles, etc., so 
that posterior rhizotomy is rarely necessary. If this formidable 
operation is contemplated the surgeon must l>e sure that the patient 
is sufficiently intelligent to co-oi>erate in treatment, and re-educate 
the muscles subsequent to the operation. 

5. Division, of the Antero-lateral Tracts. — Tiiis operation was 
devised by Spiller and Martin for the relief of pain due to an irre- 
movable new-growth. The cord is exposed above the site of the 
lesion, and the antero-lateral tracts are divided to a depth of 2 mm. 
as they lie between the denticulate ligament and the anterior root. 
A deeper incision will involve the pyramidal tract. If the pain is 
unilateral in origin, the tract on the opposite side only need be 
divided. The patient must be warned against unconscious injury 
or burns of the anaesthetised areas. 

Operation. — If laminectomy is to be performed for the attempted 
removal of a tumour, the discrepancy which exists regarding the 
level of the affected segment of the cord, and the corresponding 
vertebra, must be considered. Owing to the disparity in the length 
of the spinal cord and vertebral column, it must be rememl^ered that 
a segment in the cervical region lies one vertebra above its corre- 
sponding vertebral body. In the upper dorsal region the tumour 
will be two vertebrae, and in the lower dorsal three vertehra% above 
the corresponding vertebral body. 

In estimating these levels by palpation of the spinous processes, it 
must not be forgotten that in the dorsal region the x>rocesses overlap 
the vertebra below. Thus, presuming a tumour is localised to the 
ninth dorsal segment, it should be opposite the tip of the fifth 
spinous process, i.e. three vertebrae higher on account of the shortness 
of the cord as compared with the spinal column, and one vertebra 
higher because of the obliquity of the spinous process. 

bipiodol, as already mentioned, is sometimes of vaUie in localising 
the level of a tumour. 
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Intratracheal anaesthesia is desirable, and the patient is usually 
placed in the prone position, with a sandbag under the sternum and 
pelvis. If the laminectomy is in the nature of an exploration, a 



midline incision is advisable, as it can be prolonged in either direction 
if necessary. Otherwise a flap is preferable. Muscles are separated 
from the spinous processes and neural arches with a raspatory, and 



Fig. 571. — ^Indicating direction of 
saw-cut necessary for division of 
neural arches. 


an occasional touch with a scal- 
pel, and venous haemorrhage 
controlled by means of hot 
saline packs. When sufficient 
vertebrae are exposed the inter- 
spinous ligaments are divided, 
and spinous processes removed 
by means of angled bone for- 
ceps. The neural arches are 
then divided on either side with 
a Doyen’s saw, which is guarded 
so as to avoid possible injury to 
the cord (fig. 570). Owing to 
the obliquity of the pedicles the 
direction of the saw-cut must 
be forwards and inwards (fig. 
571). A small trephine and 
laminectomy forceps are 
favoured by some surgeons as a 
means of removing the laminae. 
When the arches are divided the 


ligamentum subflavum is cut 
across above and below, and the laminae removed. Projecting 
portions of neural arches are conveniently removed with a Hudson’s 
guillotine, the blade of which cuts upwards, so as to avoid risk of 
injury to the cord (fig. 572). 


The dura mater is now exposed, and 
the presence of a tumour, and the 
degree of pulsation or discolouration, 
are noticed . Unless some pathological 
condition is found the dura is opened. 
This is done by steadying the mem- 
brane with tenaculum forceps or a 
stitch, nicking it with a tenotome, and 
then slitting it up with guarded scissors. 



or by means of a grooved director and Fig- 572. — Hudson’s guillo- 


a scalpel. The divided dura is held tine forceps for laminectomy. 


THE SPINE 


633 


aside by means of a stitch or mosquito forceps, and the exposed 
structures are inspected. Should it be deemed necessary to inspect 
the anterior part of the cord, one of the prolongations of the ligamen- 
tum denticulatum is grasped with forceps, and traction then permits 
of rotation of the cord. If an intramedullary tumour is seen, it 
should be dealt with by Elsberg's method of extrusion, i.e. a vertical 
incision is made through the cord down to the tumour, the wound 
closed, and events awaited. It is hoped that within two weeks the 
symptoms will definitely improve, which indicates that the tumour 
is being extruded from the cord. When improvement ceases, the 
wound is reopened and the tumour removed. 

After exploration is completed the dura mater is closed with a 
continuous silk or linen suture, the spinal muscles are firmly sutured 
together, and the skin closed with interrupted stitches. 

XiTJMBAJB PTTNCTtJRE 

This procedure is adopted for the following reasons : 

1. Diagnostic, e.g. meningitis, gold test for syphilis, to 
disclose intradural haemorrhage. 

2. Therapeutic, e.g. to introduce magnesium sulphate or 
antitetanic serum for tetanus, or salvarsanised serum for 
sjrphilis. Also for reduction of intrathecal pressure. 

3. Ansesthesia, e.g. stovaine, novocaine, spinocaine, etc., 
are introduced for the purpose of producing anaesthesia. 
Spinocaine is composed of novocaine (100 mg. in each c.c.) 
and strychnine. The dose varies from 1 c.c. for children 
under six years of age to 3 c.c. for adults. A pressor 
substance, such as ephedrine (gr. ^— |) is sometimes 
given intramuscularly in order to maintain the blood 
pressure. 

It will be remembered that at birth the cord extends to 
the third lumbar vertebra. In the adult it terminates 
opposite the lower border of the body of the first lumbar 
vertebra, and therefore the dural sac can he safely punc- 
tured at any site between the second lumbar interspace 
and the fifth lumbar vertebra. The nerves of the cauda 
equina are so arranged that a space of 2 mm. to 5 mm. in 
width exists between the roots on either side, and it is into 
this space that the needle used should penetrate. 

A line connecting the highest parts of the iliac crests passes 
over the fourth lumbar spine, so that a needle entered just 
above or below should pass through, the third or fourth 
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lumbar interspaces respectively. The depth to which the 
needle passes varies from 1 cm. in a small child to 10 cm. 
in a fat adult. If the patient is self-controlled, a small 
amount of local anaesthetic is desirable, although not 
imperative, hut in the case of children or patients afflicted 
with tetanus a general anaesthetic is necessary. Flexion 
of the spine widens the spaces between the neural arches. 
The needle used should be of medium bore (about 18 to 20 
gauge) as the apertute resulting from puncture with a wide 
needle will allow subsequent escape of cerebro -spinal fluid, 
with consequent persistent headaches. Also the bevel of 
the needle must be short, so that there is no danger of part 
of the opening remaining outside the dura mater. As the 
needle and stylet are entered, the resistance of the tough 
ligamentum subflavum is encountered. A little extra 
pressure perforates this structure, and on withdrawal of the 
stylet the cerebro-spinal fluid should flow from the needle. 
If only a few drops of blood escape, in all probability the point 
of the needle is l 3 nng in the spinal canal outside the dural 
sheath, and the blood is escaping from the spinal veins. The 
needle should then be withdrawn, washed out in saline solu- 
tion, and reinserted. Occasionally when the dura is pene- 
trated, sudden pain shooting down one leg is experienced. 
This is due to the needle having come in contact with one of 
the nerves of the cauda equina, and is of no significance. A 
manometer, attached to the needle, is useful in estimating 
the cerebro-spinal pressure, the normal being from 8 mm. 
to 10 mm. of mercury. The pressure is increased in such 
conditions as meningitis, cerebral or spinal tumour, and 
intracranial haemorrhages. Care must always be taken that 
not more than 25 o.c. of fluid are removed at the time in 
cases of increased pressure, otherwise the medulla is liable 
to become wedged in the foramen magnum with fatal con- 
sequences, owing to interference with the vital centres. 

SaORAL PmSTOTTrilE 

The sacral epidural space may be entered through the large tri- 
angular opening on the dorsum of the bone, and sacral ansesthesia 
obtained by the injection into the space of 20 c.c. of 1 per cent. 
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novocaine. Operations on the rectum 
and anal margin can then be per- 
formed. painlessly. 

To perform sacral puncture the 
median crest of the sacrum is palpated 
until the depression caused by the 
sacral opening is recognised. A 
lumbar puncture needle is introduced 
directly forwards until the ligaments 
covering the opening are pierced, after 
which the direction of the needle is 
changed so that it passes vertically 
upwards within the sacral canal (fig. 
5T3). In order to ensure that the 
point of the needle is within the 
epidural space, it is wise to inject a 
few c.c. of normal saline ; if the needle 
has not penetrated the canal, infiltra- 
tion of the subcutaneous tissues will 



be evident, in which case it is with- :Fio. 673. — Indicating di- 

drawn and a fresh attempt is made. rection of needle in ;t:>erforni- 

Xhe needle should not be inserted to ing a sacral puncture- 
a greater depth than 6 cm., otherwise 

the dura mater, which terminates opposite the second or tliird 
sacral vertebra, is in danger of perforation. 


CHAPTER XXIX 

NERVES 


Nerves are iiijiired as a result of contusion^ concussion, 
compression, friction, rupture, or division. 

Contusion of a nerve is sometimes associated with an 
extravasation of blood within its sheath. Temporary parses- 
thesia and paresis follow, and recovery is usually complete. 

Concussion follows vibratory effects, such as the passage 
of a missile of high velocity through tissues adjacent to the 
nerve. No apparent lesion of the nerve can be detected, 
and recovery usually ensues. 

Compression, is caused by pressure of crutches, callus 
formation, bony abnormalities such as cervical ribs, also 
splints, and tumours. The first symptoms are usually due 
to paraesthesia, and consist of numbness and tingling along 
the distribution of the nerve, followed by neuralgic pain. 
Paresis occurs later, but complete paralysis and wasting of 
muscles are uncommon unless the compression is prolonged. 
Protopathic loss of sensation may be greater than epicritic. 
If the cause is otherwise irremovable, operative measures 
may be necessary, e.g. excision of a cervical rib, or freeing a 
nerve from callus. Sensory symptoms are thereby relieved, 
but if interstitial fibrosis has occurred as a result of prolonged 
pressure, motor disability is likely to persist. 

FtiLCtion may interfere with nervous function, owing to the 
development of a patch of fibrosis within the nerve. It is an 
uncommon cause of nerve injury, but sometimes follows 
cubitus valgus, the carrying angle being so increased that 
the internal condyle acts as a pulley across which the ulnar 
nerve passes. This condition has arisen as long as seven- 
teen years after the initial bony injury, the clinical features 
resembling those of compression. Treatment consists in 

636 



NERVES 


637 


transplanting the ulnar nerve to the front of the internal 
condyle, care being taken that the nerve is not kinked by 
the rigid lower border of the internal intermuscular septum, 
and that motor branches are not divided. 

Rupture of a nerve occurs as a complication of a dis- 
location fracture, or of excessive stretching, as in the case of 
the brachial plexus. The sheath of the nerve sometimes 
remains intact, when natural repair not uncommonly follows. 

Treatment consists in relaxing paralysed muscles, and if 
recovery does not commence within a reasonable time, 
exploration should be undertaken, but owing to retraction of 
nerve fibres and fibrosis following extravasation of blood, 
the results are unsatisfactory. 

Division of a nerve is either complete or incomplete. If 
division is complete, the results are immediate or remote. 

Immediate results following division of a mixed nerve are 
paralysis of muscles supplied by the nerve, a varying area of 
ansesthesia depending on the amount of overlap of neigh- 
bouring nerves, and vasomotor changes, the part supplied 
by the nerve becoming temporarily hypersemic, but later 
colder and anaemic. 

Memote. — (a) Nerve . — ^Retraction of the divided ends 
occurs, the intervening gap being filled with blood. This 
eventually organises, and during this process nerve fibres 
grow distaUy, and if imable to unite with divided peripheral 
fibres, become coiled up, the resulting mass of fibrous and 
nervous tissue forming a false neuroma. Proximally, 
Wallerian degeneration occurs, the medullary sheath degen- 
erates, and the myelin is removed by leucocytes, within a 
month. Axis cylinders disappear, and nemdlemma cells 
proliferate, so that the nerve is represented by a fibrous 
strand. 

(6) Muscles . — ^Paralysis occurs, to be followed by wasting. 
Stretching of paralysed tendons will readily occur, unless 
strict relaxation is rigorously maintained. 

Response to faradic stimulation is lost within three weeks, 
while galvanic response may remain for years, the con- 
traction being sluggish, and the anodal closure is greater 
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than the cathodal. This reaction of degeneration is of 
practical importance, as its presence indicates that suture 
of the divided nerve is necessary if muscular power is to be 
regained. 

(c) Sensation . — ^Epicritic sensation consists in the appre- 
ciation of light touch, discrimination of compass points, and 
limits of temperature between 22° C. and 38° O. Proto- 
pathic sensation includes painfxil stimuli, and wider degrees 
of temperature, whereas deep sensation is concerned with 
pressure, the position of joints, and movements of muscles 
and tendons. 

Division of a mixed nerve causes a loss of all three forms 
of sensation to a varying extent, which may be much less 
than the anatomical distribution of the nerve, owing to over- 
lap of adjacent nerves. Except in the case of posterior 
spinal roots the area of protopathic loss is less than that 
of epicritic. The fibres conve37ing deep sensation accompany 
the motor branches of the nerve ; thus, if a purely sensory 
nerve is divided, epicritic and protopathic sensations only 
are lost. 

{d) Trophic and Vasomotor . — Transient vaso-dilatation is 
followed by diminution of the circulation, so that the 
affected parts become cold and readily ulcerate. The skin 
becomes diy and nails wrinkled, and absorption of small 
bones and ankylosis of joints eventually ocemrs. In children 
lack of development of the part tends to follow. 

Incomplete division of a nerve gives rise to a central or 
lateral neuroma. Effects vary according to the extent of the 
injury. Fibres supplying certain muscles are often constant 
in position, and hence are more liable to injury if their 
position exposes them to trauma. Thus partial division of 
the great sciatic nerve affects the external popliteal portion 
nine times more commonly than the internal popliteal, which 
passes down on the inner and deeper aspect of the great 
sciatic nerve. 

Partial lesion of the median or internal popliteal nerve, or any 
infected wound in the distribution of these nerves, may give rise to 
the distressing, hut fortunately rare, condition of caitsalgia, which 
is characterised by intense burning pain and trophic changes. The 
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condition is alleged to be due to an interstitial fibrosis spreading 
along the nerve and compressing the nervi nervorum. (See also 

p. 666.) 

Treatment. — Primary suture is the ideal method of treat- 
ment, and should be carried out in all cases, provided there 
is no infection present. If a wound is so situated, e.g. in 
front of the wrist, that important nerves have possibly been 
divided, careful exploration is necessary, so that division of 
the neirve is not overlooked when the wound is sutured. 

The two ends of the divided nerve are identified, and any ragged 
shreds of sheath are removed in order to obviate their inter- 
position between the nerve fibres. A non-cutting needle carrying 
fine plain catgut or thread is used, and stitches are inserted through 
the sheath of the nerve, care being taken to avoid torsion. Owing 
to the recent nature of the injury, very little traction is required in 
order to secure apposition. 

If considered desirable, the nerve is embedded in muscle, or a 
flap of deep fascia is wrapped around it. Haemostasis is essential, 
both in order to obviate fibrosis, and also to diminish the risk of 
infection, either blood-bome, or from organisms already present 
in the wound. The limb is fixed in such a position that the nerv'e 
is relaxed and care is taken to prevent stretching of paralysed 
muscles and tendons. 

Secondary Suture . — ^This operation is performed under the 
following circumstances : 

(1) If infection of tbe woimd has occurred or is inevitable. 
In this case the ends of the divided neirve are approxi- 
mated by one stitch in order to prevent retraction and sub- 
sequent diffictdty in identifying the two ends at a later date. 
Excessive stitching merely confines infection, wliich readily 
spreads ■within the nerve sheath and causes widespread 
fibrosis. 

During the period between the initial injmy and secondary 
suture, paralysed muscles must be carefully supported, and 
their tone maintained by massage, electrical treatment, etc. 
Some months must be allowed to elapse in order that infec- 
tion may be overcome. Latent infection can often be 
revealed by means of a radiant heat bath and vigorous 
massage, and, if present, tenderness or induration follows, 
in which case a further period of rest must be imposed, and 
vaccines are sometimes of value in raising the patient’s 
resistance. 
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(2) In cases of suspected concussion or contusion, time 
must elapse in order to allow these conditions to be dis- 
tinguished from an anatomical division. Movements pro- 
duced by unaffected muscles must not mislead the observer. 
Thus in a case of musculo -spiral paralysis, the fingers can 
be extended by the interosseous and lumbrical muscles, 
provided that the hand is supported. Also vicarious move** 
ments may be performed by adjacent muscles, e.g. in the case 
of division of the median nerve, the adductors of the thumb, 
acting in conjunction with the externor ossis metacarpi 
pollicis muscle, can produce opposition of the thumb. 

Concussion and contusion of a nerve are unlikely to cause 
complete physiological division of a nerve for more than one 
week. If this time has elapsed without improvement, and 
if R.U. supervenes, then exploration of the nerve is indicated. 

Operation. — tourniquet renders the operation easier, but must 
be released before the wound is closed, as absolute haemostasis is 
highly desirable. The two ends of the nerve are identified, the 
incision being prolonged sufficiently to expose the nerve well above 
and below the seat of injury, in such a position that its normal 
anatomical relations are not obscured by scar tissue. The two ends 
of the nerve are freed, and traumatic neuromata removed by means 
of a scalpel or safety-razor blade held in forceps. Scissors should 
not be used, as the nerve is crushed thereby. Slices are removed 
from the ends of the nerve until the projecting fibres are seen, and 
blood freely oozes from the cut surface. Apposition of the two ends 
is accomplished by the following manoeuvres ; 

{a) JPosture . — ^The limb being held in a suitable position. 

(6) Mobilisation . — ^The two ends are dissected from surrounding 
structures, care being taken that important motor branches are not 
injured. 

(c) Transposition. — e.g. the musculo-spiral nerve is brought in 
front of the humerus, or the ulnar nerve in fronts of the internal 
condyle. 

(d) Nerve Anchoring . — If it is obvious that the two ends of a 
divided nerve cannot be brought together, on account of excessive 
loss of tissue or retraction, then the two untrimmed ends are 
approximated as closely as possible by tension stitches, the position 
of the limb being such that approximation is facilitated. Sub- 
sequently the nerve is stretched by gradually straightening the limb, 
and at a second operation the two ends may be brought together. 

(e) Resection of Bone . — ^This extensive procedure may be justifiable 
if nerve injury is associated with an imunited fracture, which also 
needs operative measures, e.g. in the case of the musculo-spiral nerve 
and a fractured humerus. 

Approximation having been obtained by one of the above pro- 
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eedures, sutures are introduced tlvrou^ijii the nerve sheath- Xon- 
irritating material should l>e used, and plain catgut is adequate if 
tension is slight. Should approximation l>e diflicult, fine thread is 
preferable to chromic or tanninised catgut, as chemicals act as 
powerful irritants to the sensitive ner\^e fibres, and therefore en- 
courage fibrosis. Torsion of the ner\’'e ends must be avoided, so 
that, as far as possible, proximal nerve fibres will join with their 
corresponding distal fibres. Shunting ” is thus avoided, and delay 
due to re-education of groups of muscles is obviated- If much 
fibrosis is present, a new path can be constructed for the sutured 
nerve by opening a muscle sheath, and embedding the nerve among 
the muscle fibres, or a strip of fascia later may be wrapped around 
the nerve and stitched in position. A final inspection is made to 
confirm absolute haemostasis, and the limb placed in a suitable 
position to prevent any strain on the sutured nerv'e. 

Results of Nerve Suture. — ^This depends on many factors which 
may be summarised as follows : 

1. Pre-operative. — (a) The Nerve Affected. — Suture of nerves 
which supply muscles whose actions are intricate usually give 
disappointing results ; thus, recovery of palmar muscles, after 
suture of an ulnar neirv’^e, may be negligible. On the other hand, 
muscles which perform coarse movements, e.g. those supplied by the 
musculo-spiral nerve, often, to all appearances, recover completely. 

(р) Infection. — ^Not only cause*? delay before subsiding, but some 
degree of interstitial neuritis will result, and further damage to the 
nerve may be caused by contraction of surrounding scar tissue. 

(с) Tune. — Primary suture naturally gives better results than 
secondary, as less time elapses before nomial impulses stimulate the 
muscles, and trophic phenomena are less advanced. 

(d) Tre-operative Treatment. — ^If muscles and tendons have been 
allowed to stretch, or if the tone of the muscles has been neglected, 
then the chances of recovery are correspondingly diminished. 

2. Operative. — ^This consists of attention, to the details already 
mentioned, e.g. hsemostasis, prevention of torsion and tension, pre- 
paration of suitable bed, etc. 

3. Post-operative. — (a) Absence of Jyifection. — If the wound is 
already infected, or if infection supervenes, or being already present 
lights up again, then little improvement is likely. 

{b) After-treatment. — Consists in continuance of the relaxation 
of paralysed muscles, massage, electrical treatment, and muscular 
effort gradually increased as muscles recover their power. 

(c) Co-operation of the Patient. — ^This important factor must be 
remembered, and the patient given every encouragement during his 
long and tedious convalescence- 

(d) Vicarious Movements. — Although the physiological results of 
nerve suture may be poor, yet adjacent muscles often take upon 
themselves some of the functions of those which are paralysed, 
e.g. if the hamstrings are paralysed, and flexion of the knee thereby 
affected, the sartorious and gracilis muscles hypertrophy, and 
partially compensate for this deficiency. Thus the functional result 
of a nerve injury is often more satisfactory than the physiological 
recovery would suggest. 

In the case of successful suture of a nerve, apparent return of 
41 



642 A SHORT PRACTICE OP SURGERY 

sensa,tion is usually experienced witliin a few days, much, to the sur- 
prise and gratification of the patient. He must be warned against 
optimism, as this phantom return disappears in two or three weelcs, 
but true regeneration of the nerve follows at the rate of about 1 mm. 
per day- A pause of weeks or months occurs while the highly 
specialised sensory terminals and motor end-plates recover. Thus 
the time necessary for recovery depends to some extent on the site 
of injury and the length of nerve along which regeneration must 
occur. The first evidence of regeneration is a return of protopathic 
sensation, followed by epicritic. Motor recovery is slower than 
sensory- Even although motor recovery is disappointing, and restor- 
ation of sensation incomplete, yet trophic changes often improve to 
a marked extent, and healed sores and ulcers compensate to some 
extent for deficient motor and sensory recovery. As an example 
regarding the rate of recovery, an average length of time which 
lapses following primary suture of an ulnar nerve at the wrist would 
be six months for epicritic, and up to two years for the paralysed 
muscles, the recovery of which will always be incomplete. The 
progress of regeneratibn can be estimated by Tinel’s sign. The 
course of a nerve is lightly percussed, e.g. with a patella hammer, 
from below upwards. W'hen the level to which regeneration has 
occurred is reached, a sensation of tingling is experienced. 

Irremediable Injury. — ^If suture is impossible on account of loss of 
tissue or wide separation of the ends of a divided nerve, the following 
procedures may be adopted : 

{a) Nerve anastomos'is, part of the hypoglossal nerve is occasionally 
united to the distal end of the facial nerve. 

(&) Tendon tTansplantation, e.g. in the case of musculo-spiral 
paralysis, tendons and muscles of the forearm are transplanted into 
the extensor group. 

(c) ^rthrodesiSy e.g. in the case of injury to the sciatic nerve, 
arthrodesis of the flail ankle joint will render it stable and rigid. 

(d) imputation, for persistent sores and ulcers on the foot, 
particularly if growrth is impaired. 
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Ckaniax. Nerves 

The 01&U}tory Nerve is liable to be injured by fractures 
passing thxougb the cribriform plate, resulting in anosmia 
of the corresponding side. 

The Optic Nerve may be damaged by fractures involving 
the optic foramen, or by compression by blood or inflam- 
matory exudates in the orbit. Involvement by tumours 
or aneurisms is rare. Blindness of the coinresponding eye 
results, but contraction of the pupil occurs if the opposite 
retina is stimulated. 

The Third Nerve is sometimes involved by tumoura, 
trauma, or aneurism, either in the skull, sphenoidal fissure, 
or the orbit. If a complete lesion is present, the following 
features are noticed : 

(а) Ptosis of the upper eyelid, owing to paralysis of the 
levator palpebrse superioris. 

(б) Proptosis, owing to paralysis of the majority of the 
ocular muscles, which normally exercise traction on the 
eyeball. 

(c) Mydriasis, as the sympathetic fibres are tmopposed, 
and cause tmhampered dilatation of the pupil. 

(ct) Loss of accommodation, owing to paralysis of the 
ciliary muscle. 

(e) External strabismus, with a slight downward inclina- 
tion of the eyeball, due to unopposed siction of the external 
rectus and superior oblique muscles. Owing to their close 
association, other nerves passing to the orbit may also be 
involved. 

The Fourth Nerve supplies the superior oblique muscle, 

043 
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and is rarely involved alone. Deficient movement of the 
eye in a downward and outward direction may be noticed. 

The Fifth Nerve or its branches are sometimes injured, 
and sensory disturbances follow (p. 744). The main surgical 
importance of this nerve lies in its susceptibility to neuralgia, 
a condition known as tic doulourevx. Trigeminal neuralgia 
occurs more commonly in females, and appears to be in- 
creasing in frequency. Pain usually commences in the infra- 
orbital or inferior dental nerve, and extends to the remaining 
branches of the superior and inferior maxillary nerves, the 
ophthalmic division usually escaping. Spasms of pain are 
precipitated by any external stimulus, such as a draught, 
brushing the teeth, or washing, and eventually the patient 
hardly dares to eat or speak. The condition varies with the 
general health of the patient, and intermissions occur, but 
the general tendency, at any rate for two or three years, is 
one of progress, so that the patient may become a morpho- 
maniac or even suicidal. Treatment consists in a thorough 
search for any source of reflex irritation, and in the exhibition 
of analgesics. The patient must guard against exposure to 
cold or damp, and the general health must be maintained. 
If the condition persists, injection should be. attempted. 

Injection is made into the affected nerve or directly into the 
Gasserian ganglion. The ganglion is reached either laterally via the 
sigmoid notch, the mouth being gagged open, or anteriorly below 
the zygoma, liocal infiltration should be used rather than general 
anaesthesia, as the patient’s sensations are a guide to the position of 
the needle. One c.c. of 80 per cent, alcohol is injected just within 
the foramen ovale. If the needle is inserted too far within the 
skull, or if an excess of alcohol is used, some of the fluid may trickle 
over the superior border of the petrous bone and destroy the facial 
and auditory nerves. Anaesthesia of the face, nose, and cheek 
indicates successful injection. Relief follows immediately, and may 
last from six months to two years. Repeated injections are often 
necessary, and are made with increasing difficulty on account of 
fibrosis around the foramen ovale, but each injection further destroys 
the nerve, and in any case the disease, having reached a climax, tends 
to decrease in severity. If injection fails to give relief, the sensory 
root of the Gasserian ganglion should be divided. 

Division o£ the sensory root has superseded ganglionectomy, as it 
is a simpler procedure, and the motor root is spared. The temporal 
fossa is exposed by a suitable incision and the skull is opened. The 
dura mater is separated from the floor of the middle fossa txntil the 
middle meningeal artery is seen emerging from the foramen spinosum. 
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The foramen is plugged with wax or a matchstick, and the artery is 
divided. The inferior maxillary nerve is then identified as It passes 
backwards from the foriimen ovale to the cave of IVIeekeL A special 
retractor {fig. 574 *) is inserted, and an incision is made in the dural 

Fig. 574. — Re- 
tractor for exj>a- 
sure of Oassenan 
ganglion, with elec- 
tric light. 

sheath of the ganglion. The eerebro-spinal fluid which escapes is 
patiently mopped away with pledgets of cotton-wooL The sensory 
root is then traced backwards to the apex of the petrous l>one, and 
is distinguished from the ganglion itself by its loose texture and 
parallel fibres. The root is supported on a blunt hook and divided 
with a suitable knife (fig. 575). The motor root lies deep to the 

Fio. 575 . — Angled knife for dividing the sensory root of the fifth nerve. 

sensory fibres, and if necessary for the purposes of identification, it 
may be stimulated, when the fibres of the temp^md muscle ex|>osed 
in the wound will contract. Complete and i>ennanent relief follows 
an efTieient operation. Cases have Ix^en rei)orted in which excision 
of the superior and middle cervical sympathetic ganglia have yielde<l 
good results. 

The Sixtli Nerve is slender, and has a long intracranial 
course. It is sometimes involved in cases of prolonged 
intracranial pressure, and it may be interfered with, in 
association with other ocular nerves, either in the cavernous 
sinus, sphenoidal fissure, or orbit. The external rectus 
muscle is paralysed, and internal strabismus results. 

The Seventh Nerve is involved by a variety of causes, 
which can be summarised as follows : 

1. Intracranial . — ^Lesions within the skull are supra- 
nuclear, nuclear, or infranuclear. Supranuclear lesions are 
uncommon, and are due to injury, gumma, or new grow'th. 
They are characterised by involvement of only the lower 
half of the face, as the occipito-frontalis and orbicularis 
palpebrarum muscles enjoy bilateral innervation. Nuclear 
lesions are due to haemorrhage or thrombosis, the face on 
the same side being affected, and also the opposite arm and 
leg, as the motor decussation takes place at a lower level. 
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An infrannclear lesion may result from pressure of a tumour, 
e.g. of the oerebello-pontine angle, in which case involve- 
ment of the auditory nerve and cerebellum are usually 
evident. 

2. Cranial . — ^The commonest causes of involvement of the 
interoranial portion of the facial nerve are fractures of the 
base, and middle ear disease. In cases of fracture involve- 
ment may be immediate, usually due to haemorrhage within 
the sheath of the nerve, in which case recovery is probable. 
Involvement after a few weeks is due to pressure by callus, 
and the prognosis should be guarded. Facial paralysis as 
a complication of middle ear disease sometimes follows 
injiary if an operation on the mastoid antrum is performed. 
Compression within the aqueduct of Fallopius occasionally 
follows chronic inflammation. 

In cases of involvement of the cranial portion of the facial 
nerve, some paralysis of the palatal muscles may occur, due 
to interference with the petrosal nerves. Hyperacusis 
results from paralysis of the stapedius muscle, and if injury 
occurs between the geniculate ganglion and the iter chordae 
posticus, interference with the chorda tympani nerve will 
result in loss of taste in the corresponding half of the tongue. 

3. Extracranial . — ^Either the facial nerve or its branches 
are sometimes injured outside the skull. The nerve itself is 
commonly involved in Bell’s palsy. This condition is due to 
neuritis of the nerve, and may follow some well-remembered 
exposure. Swelling within the sheath of the nerve extends 
into the stylo-mastoid foramen, and consequently the nerve 
is compressed within the bony canal. Absorption of exudate 
usually occurs before the pressure has been sulB&oiently 
prolonged to damage the nerve permanently, but in about 
3 per cent, of cases paralysis remains. Tetanus arising from 
a wound in the distribution of the facial nerve sometimes 
causes paralysis, the cause being similar to that operating in 
Bell’s palsy. Malignant tumours of the parotid gland are 
likely to infiltrate the facial nerve, and this involvement is an 
important diagnostic sign in distinguishing simple and 
malignant tumours. 
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Branches of the facial nerve are injured either accidentally, 
e.g. broken windscreens, or by ill-placed operation incisions. 
It should be needless to say that operations on the parotid 
gland for the removal of tumours or drainage of abscesses 
should be performed through incisions parallel to the main 
divisions of the nerve - 

As a result of facial paralysis the face is fiat and expres- 
sionless, and in attempting to close the eye the eyeball 
turns upwards and outwards. Comeal ulceration may 
follow from exposure. Epiphora occurs owing to drooiiing 
of the lower eyelid. Whistling is 
impossible, as the cheek merely 
flaps, and food collects between the 
gums and cheek. Treatment is 
directed to any cause, and the 
angle of the mouth shoxild be sup- 
ported by means of a malleable rod 
covered with rubber tubing. This 
is bent like an “ S ” ; the upper 
curve hooks around the ear, and the 
lower passes into the mouth. If 
desired, a special appliance can be 
obtained for this purpose (fig. 676). 

Electrical treatment and massage 
should be maintained as long as re- 
covery is likely to occur, after which neirve anastomosis 
with the hypoglossal nerve might be considered. 

The Eighth. Nerve may be involved in fractures of the 
middle fossa, or compressed by a tumour, e.g. of the auditory 
nerve sheath, in which case unilateral deafness is sometimes 
the first symptom. 

The Ninth Nerve is occasionally injured by a fracture in- 
volving the jugrdar fossa. Some dysphagia may occur from 
paresis of the constrictor muscles, and trophic ulceration of 
that side of the tongue has been ascribed to injury of 
the glosso-pharjnngeal nerve. 

The Tenth Nerve may be damaged in association with a 
fractured base, or emshed by a ligature which includes it as 



Fig. r>7«.— C’liam and 
hooks for the Kiipport of 
ruTuseleH in a ease of facial 
paralysis. 



648 


A SHOBT PRACTICE OE SURGERY 


well as the internal jugular vein or common carotid artery. 
CEdema of the lung has followed in some cases, but injury to 
one vagus nerve is unlikely to cause more than a temporary 
tachycardia. In doubtful cases examination of the lar5aigeal 
muscles will reveal vagal injury if such is present. Irritation 
of the nerve by a ligature which is not sufficiently tight to 
destroy it causes an intractable and distressing cough from 
lar 3 mgeal spasm. 

The recurrent laryngeal nerve is extremely susceptible, 
and is often temporarily involved in operations on the 
thyroid gland, either by traction, or pressure by traumatic 
oedema. Complete involvement sometimes follows division or 
inclusion by a ligature at operation, infiltration by neoplasm 
of the thyroid gland or oesophagus, and on the left side pres- 
sure by an aneurism of the aortic arch. Partial involve- 
ment affects the abduction fi.bres, which are more susceptible 
than those which supply the adductor muscles, and thus if 
partial involvement is bilateral, stridor results, and tra- 
cheotomy may be required. Complete involvement results 
in paralysis of both abductors and adductors, and con- 
sequent paraljTsis of the corresponding vocal cord in the 
half-way or cadaveric position. The opposite vocal cord 
increases its range of mobility, so that it reaches across the 
mid-line and closes the glottis, but Httle alteration in the 
voice is noticed. 

Hysterical aphonia sometimes follows a sudden shook or 
violent emotion. It is readily distinguished from true 
paralysis by the fact that, although the patient can only 
whisper, yet coughing is readily performed on request. 

The Eleventh Nerve is rarely damaged by fractures in- 
volving the jugular fossa. More commonly it is injured 
during operations on the neck, particularly in the removal 
of tuberculous glands which often entirely surround the 
nerve. The nerve passes downwards and backwards at 
right angles to the centre of a line connecting the angle of 
the jaw and the mastoid process, and emerges from the 
posterior border of the stemo-mastoid muscle at the junction 
of the upper third and lower two-thirds ; it then passes 
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across the posterior triangle, and disappears under cover of 
the trapezius mixscle. Division of the nerve in the anterior 
triangle results in only partial paralysis of the trapezius 
and stemo-maatoid muscles, as the trapezius receives an 
additional supply from the third and fourth cranial nerves, 
and the stemo-mastoid from the second and third. If 
injury occxirs in the posterior triangle the trapezius alone is 
affected. On inspection slight drooping of the shoulder is 
seen, and wasting of the trapezius is obvious (fig. 557 ). 


Fig. 677.— 
Wasting of the 
left trapezms fol- 
lowing injury to 
the spinal acces- 
sory nerve. 


The integrity of the sterno-mastoid muscle is tested by 
placing a hand under the patient’s chin and reqtiesting 
him to flex his head. Palpation will then detect the rigid 
hand of muscle if contraction is normal. Injury of the 
nerves to the trapezius results in inability to elevate the arm 
further when it is abducted to a right angle by the deltoid 
muscle. If the branches to the muscle from the third and 
fourth cervical nerves are intact, about 20° elevation from 
the right-angled position is possible. 

If division of the spinal accessory nerve is recognised at 
operation, primary suture should be performed. Secondary 
sutTore is unlikely to he successful on account of retraction 
of the ends and difficulty in identifying them in scar tissue. 

The Twelfth Nerve escapes in fractures of the base of the 
skull, as the anterior condyloid foramen is protected by a 
bony ridge which diverts a fissure towards the foramen 
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magnum. Nevertheless, it is commonly endangered in 
cervical operations, especially those for removal of tuber- 
culous glands. Hemiatrophy of the tongue occurs, the 
corresponding side of the tongue being shrivelled and 
wrinkled. On protrusion the tongue is pushed towards the 
paralysed side. 

Spestal Nerves 

Injuries of the Cervical Plexus are uncommon, although 
muscular branches, e.g. to the trapezius and stemo-mastoid 
muscles, are occasionally damaged during operations on 
the neck. 

The Phrenic Nerve is commonly evulsed in order to col- 
lapse the base of a lung, in such cases as bronchiectasis or 
basal tuberculosis. The operation is sometimes combined 
with thoracoplasty or with artificial pneumothorax. 

Division of the nerve, as first practised, frequentlj^ gave 
disappointing results, for an accessory phrenic nerve, arising 
either from the fifth cervical nerve, or the nerve to the 
subclavius, is present in 20 to 30 per cent, of cases, and joins 
the main nerve between the first rib and the root of the lung. 
Thus evulsion is now universally practised, the nerve being 
exposed as it lies on the scalenus anticus muscle, seized with 
Spencer Wells’ forceps, divided, and the distal end slowty 
twisted and withdrawn from the thorax. About 4 in. of 
nerve is then removed, and any bleeding from the acoom- 
pan 3 dng artery soon ceases spontaneously. Subsequent 
X-rays indicate the degree of post-operative elevation of 
the diaphragm, which varies between 1 and 3 in., depending 
on the amount of accessory nerve-supply it receives from the 
lower intercostal nerves, and the presence of adhesions. The 
volume of the lung is diminished by about one-third. 

The phrenic nerve on the right side passes between a 
group of glands below the inferior branch of the pulmonary 
vein, while the left phrenic has no glandular relations. 
Involvement of the glands secondary to malignant disease 
of the lungs is a frequent cause of compression of the right 
nerve and consequent paralysis of the right half of the 
diaphragm (fig. 578). 
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Fig. 578. — Elevation of the diaphragm following involvement of the 
right phrenic nerve by malignant glands. The primary bronchial growth 
IS indicated by arrows. 

Bracliial Plexus lesions are either complete or partial. 

Complete lesions are rare, as an injury of sufficient severity 
to damage all the roots of the plexus will probably inflict 
fatal injuries on adjacent important structures. In the rare 
event of a complete lesion, anaesthesia of the upper limb is 
present except over areas supplied by the supra-aoromial 
branches of the cervical plexus and the intercosto-humeral 
nerve. Complete paralysis is present of arm and scapular 
muscles, except that in the case of tears of the plexus the 
lesion is usually distal to the site at which the nerve of Bell 
and the nerve to the rhomboid arise, and consequently the 
serratus magnus and rhomboid muscles escape. 

Incomplete lesions, if due to stabs or cuts, are liable to 
affect any of the roots, the clinical features depending on 
the nerves divided. The commonest type of injury is due 


652 


A SHORT PRACTICE OF SURGERY 

to traction or pressure, and affects either the upper or 
lower portions of the plexu§. 

Although the segmental innervation of the arm muscles is pro- 
bably somewhat inconsistent, the following table summarises a 
distribution which is commonly accepted : 

Nerve Muscles 

C. V . Rhomboids, spinati, deltoid, teres minor, coracobrachia- 

lis, biceps, brachialis anticus, supinator longus and 
brevis. 

C. vi . Pectoralis major and minor, subscapularis, latissimus 
dorsi, teres major, serratus magnus, triceps, pronator 
radii teres, pronator quadratus. 

C. vii . The extensors and flexors of the wrist. 

C. viii , The extensors and flexors of the Angers. 

D. i . The small muscles of the hand. 

Upper Lesion (Erb). — ^This injury is due to excessive dis- 
placement of the head, depression of the shoulder, or a com- 
bination of these two conditions. Thus, it not uncommonly 
occurs during a difficult confinement, and in adults may be 
due to weights falling on the shoulder. The fifth and some- 
times the sixth cervical roots are involved. The muscles 
affected are the biceps, brachialis anticus, supinator longus 
and brevis, spinati and deltoid, and thus the limb, internally 
rotated by the unopposed subscapularis, hangs by the side 
with the forearm pronated, in the well-known “ tip ” posi- 
tion (fig. 694). Sensory changes are absent, if only the fifth 
nerve is involved, but if the sixth nerve is also damaged, 
then an area of anaesthesia is present over the outer side of 
the arm. 

Lower Lesion (Klumpke). — ^The lower nerve trunks or 
the iimer cord are injured either above the clavicle, e.g. by 
pressure of a cervical rib, or classically by inclusion with the 
subclavian artery in a ligature, or in the axilla, as by an 
unreduced dislocation of the humerus. In either case, the 
inner portion of the plexus is involved, and wasting of all the 
small muscles of the hand occurs, together with sensory 
changes along the inner side of the forearm and the inner 
three and a half fingers, owing to interference with the 
ulnar and inner head of the median nerves. 

Nerve roots may be avulsed from the spinal cord, as in the 
case of a falling person clutching at an object and hyper- 
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abducting his arm. The first dorsal root is usually affected, 
paralysis of the intrinsic muscles} of the luiiifl resuiting, with 
anaesthesia of the inner thi*ce and a half fingers in front, and 
inner one and a half behind, protopatiue loss being greater 
than epicritic, as the lesion is one of the nerve roots. In 
addition, the oculo-pupillary fibres, w'hieh pass along the 
dorsal nerves to the rami communicantes, and so to the 
cervical sympathetic, are also affected, and thus contraction 
of the pupil and recession of the eyeball follow, the latter 
condition being attributed to paralysis of the muscle of 
Muller, which bridges the sphenoidal fissure. Haemorrhage 
sometimes occurs in the spinal cord, due to evulsion of the 
nerve root, and is followed by irritation of the pyramidal 
tract and consequent spasticity of the leg of the same side. 

The treatment of injuries to the brachial plexus follow's the 
principles already indicated. Open wounds are immediately 
explored, and nerves sutured if possible. Subcutaneous 
injuries are at first treated on expectant lines, paralysed 
muscles being relaxed. Thus, in the case of an Erb’s par- 
alysis, the arm should be fixed in a position of right-angled 
abduction and eversion, to relax the deltoid and subscapu- 
laris, the forearm being flexed and supinated in order to 
relax the biceps, brachialis anticus, and supinators- Com- 
monly, for convenience, the arm is merely bandaged across 
the chest, but if recovery is prolonged, the price paid for 
convenience is paresis of the deltoid and spinati muscles, 
which are not relaxed in this position. 

The commonest subcutaneous lesion of the plexus is 
intraneural haemorrhage, due to rupture of the sheath of 
the affected nerve or nerves, in which case more or less 
complete recovery ensues. More serious lesions, in which 
nerves themselves are torn, demand efforts at surgical repair, 
although the results are indifferent. 

The brachial plexus is exposed by an incision along the posterior 
border of the sterno-mastoid. If necessary the incision may be 
carried backwards along the middle third of the clavicle, or, if conj- 
plete exposure of the plexus is desirable, the original incision is pro- 
longed over the clavicle, which is drilled for subsequent wiring, and 
divided. The weight of the arm separates the ends of the divided 
clavicle, and the plexus is freely exposed. Three difbeultics now 
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confront the surgeon. The first is fibrosis and matting together of 
structures due to organisation of extravasated blood. When torn 
nerves are recognised and dissected from their fibrous bed, approx- 
imation is difficult on account of retraction, and posture can give but 
limited assistance. Finally, rupture commonly occurs where nerves 
fuse or divide, so that accurate apposition is a difficult problem, in 
that it may be necessary to suture two roots to one trimk. 

Pehiphek-al Nerves 

The Circumflex Nerve passes through the quadrilateral 
space, and winds around the shaft of the humerus about one 
finger’s breadth below the centre of the deltoid muscle. It 
is injured by a direct blow, or involved by a fracture or 
dislocation of the upper end of the humerus. 

The deltoid muscle is paralysed and wastes rapidly (fig. 
579), and a patch of ansesthesia over the outer side of the 



Flo. 679. — ^Wasting of th.e riglit deltoid muscle, due to injury of the 
oircumfLex nerve, following dislocation of the shoulder. 
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arm distinguishes this condition from a partial lesion of the 
fifth cervical nerve. Involvement of the tert'S minor is 
unrecognisable . 

Recovery commences soon if the cause of the compression 
is removed, provided that in the meantime the arm has 
been supported in right-angled abduction. 

The Nerve of Bell has been injured by blows on the shoulder, 
or during operations on the breast, or chest wall, as it lies 
on the inner wall of the axilla. Paralysis of the serratus 
magnus allows “ winging ” of the scapula, i.e. the vertebral 
border and inferior angle are unduly prominent. The 
“ lunge” stroke of fencing is dependent on the serratus 
magnus, and this and similar movements, such as pushing 
forward with the arm, are deficient. Owing to inability to 
rotate the scapula on the chest -w'all, difficulty is exix?rienced 
in raising the arm above a right angle from a position in 
front of the body. 

Suture of the nerve is sometimes possible. Otherwise, if 
sufficient disability exists, the scapula may be steadied by a 
slip of pectoralis major muscle, which is detached from the 
humerus and fixed to the inferior angle of the scapula. 

The Musculo-spiral Nerve is commonly injured. The 
classical sites are the axilla and the muscxilo- spiral groove. 

1. Injury in the axilla follows : 

(i) Crutch palsy : all crutches should have hand-grips, and 
length should be carefully adjusted, especially if use is likely 
to be prolonged. Paresis has occurred after only an hour’s 
rise with faulty crutches. 

(ii) Eractures and dislocations of the upper end of the 
humerus, or by attempts at their reduction. 

(iii) Rarely by pressure of an aneurism, or new growths. 

Clinical Features. — (a) Motor . — The triceps and extensom 

of the wrist and fingers are paralysed, and consequently 
inability to extend the elbow, wrist, and fingers results, and 
drop wrist is present. If the hand is supported, as by resting 
it upon the table, extension of the fingers can be produced 
by the action of the lumbricals and interoseii, w'hich are 
inserted into the extensor expansions. The supinator 
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longus and brevis are also paralysed, but supination is ably 
performed by the biceps. The supinator longus muscle is 
tested readily by endeavouring to flex the semi-prone fore- 
arm against resistance, and if the muscle is active the con- 
traction is visible, and the rigid muscle is also easily palpable. 

(6) Sensory . — ^Epicritic anaesthesia occasionally occurs over 
the back of the hand, thumb, and outer two and a half fingem, 
with the exception of the nail beds, which are supplied by 
the median nerve. This area of anaesthesia is usually reduced 
to a patch at the ball of the thumb, owing to overlap by the 
musculo-cutaneous nerve. Protopathic sensation is lost over 
a smaller area than epicritic. 

(c) Tro'phic . — ^These are usually trivial. 

2 Injury in the musculo-^iral groove is due to : 

(i) Pressure, e.g. of the arm on the edge of the operating 
table, especially in Trendelenburg’s position, or “ Saturday 
night ” paralysis, due to the enjoyment of a heavy sleep with 
the arm over the sharp back of a kitchen chair. Prolonged 
application of a tourniquet may involve the musculo -spiral 
nerve, and possibly the median and ulnar nerves as well. 

(ii) Fracture of the shaft of the humerus, immediate 
involvement of the nerve occurring in about 8 per cent, of 
cases. It is often overlooked owing to the more obvious 
fracture overshadowing the nerve injury, in which case 
involvement in callus is usually blamed, rather than over- 
sight of the surgeon- Actually, involvement in callus is a 
rare event. 

(hi) The nerve is liable to be overstretched during operations 
on the humerus, e.g. in dealing with an xmunited fracture. 

(iv) “ Intramuscular ” injections of drugs have been given 
into the musoulo-spiral nerve. 

Clinical Features. — (a) Motor . — ^These are similar to those 
following injury in the axilla, except that the triceps and 
anconeus muscles escape. 

(6) Sensory . — ^If the external cutaneous branch escapes, 
anaesthesia will be limited to a patch over the ball of the 
thumb. 

(c) Tro'phic . — ^These are slight. 
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TEe -posterior interosseous nerve may be injured as a 
result of fracture or dislocation of the upper end of the 
radius, or in. operations performed to deal with these con- 
ditions. Paralysis of the extensors of the wrist and fingers 
restdts. Division of the radial nerve in the upper third 
of the forearm is s 3 rmptomless. Below this position the 
muscrdo-cutaneous nerve joins the radial, and the division 
then causes anaesthesia over the hall of the thumb. 

The Median. Nerve is classically injured at the wrist or 
elbow. 

1. Injuries at the elbow are due to fractures of the 
lower end of the humerus or dislocations of the elbow 
joint. A tourniquet endangem the nerve at any level 
in the arm, in which case other nerves, particularly the 
museulo-spiral, which lies closest to the bone, will also 
be involved. 

Clinical Features. — (<*) Motor . — ^The pronators of the fore- 
arm and flexors of the wrist and fingers, with the exception 
of the flexor carpi ulnaris and the inner part of the flexor 
profundus digitorum, will be paralysed. Thus hyper- 
extension occurs at the metacarpo-phalangeal joints. The 
index finger is also extended at the phalangeal joints — ^the 
“ pointing index” — but the other fingers are partially flexed 
owing to the action of that portion of the flexor profundus 
digitorum which is supplied by the ulnar nerve. Flexion of 
the terminal phalanx of the thumb is impossible, owing to 
paralysis of the flexor longus digitorum. The muscles of the 
thenar eminence are w'asted and paralysed, and on inspection 
the eminence is flattened, so that the metacarpal bone 
of the thumb is apparently on the same plane as the 
other metacarpal bones — ^the so-called “ Simian ” or “ ape- 
like ” hand. Paralysis of the tw'o outer himbricals is 
unrecognisable. 

(6) Sensory . — ^Epicritic sensation is lost over the thumb 
and outer two and a half fingers in front, and corresx)onding 
nail beds. Protopathic loss is less, and muscular sense may 
be impaired to a degree corresponding with the paralysed 
muscles. 

42 
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(c) Trophic . — Obvious trophic changes are usually seen 
in the hand and affected fingers. 

2. Injuries at the wrist are comparatively common, and 
are due to cuts from a variety of causes, e.g. windscreens, 
bursting bottles, or “ smash and grab ” raids. Fractures 
of the lower end of the radius, if associated with much 
deformity, are sometimes complicated by injury to the 
median nerve. 

Clinical Features. — {a) Motor . — ^The muscles of the thenar 
eminence are paralysed and wasted. Thus the " Simian ” 
appearance develops, and apposition of the thumb is im- 
perfeot- 

(6 ) Epicritic and protopathio losses resemble those follow- 
ing an injury at the elbow. Muscular sense is not impaired 
if tendons are not severed. Thus, as no striking muscular 
deficiency occurs, and as no part of the hand is completely 
anaesthetic, a divided median nerve at the wrist may be 
readily overlooked, particularly in those who use epicritic 
sensation but little, e.g. a horny-handed labourer. 

(c) Trophic . — These occur, as with an injury at the 
elbow. 

The poor prognosis associated with division of the median 
nerve is rendered even more gloomy if tendons are also 
divided. 

The XTlnar Nerve is also classically injured at the elbow 
and wrist. 

Injuries at the elbow are due to the following causes : 

(i) Fractures in the region of the internal condyle. 

(ii) Excision of the elbow joint. 

(iii) Cubitus valgus, due to old injury of the humerus and 
increase of the “ carrying angle.” Hence the nerve is 
unduly exposed, and friction occurs as the groove on the 
internal condyle becomes a pulley, and continuous friction 
restdts in interstitial neuritis. This condition may occur 
many years after the original injury, and anterior trans- 
position of the nerve is sometimes necessary. 

Clmical Features. — (a) Motor . — ^The flexor carpi ulnaris 
and inner portion of the flexor profimdus digitorum are 
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pamlyHod. Normally, on rtexion of the wrist, the tendon of 
the flexor carpi ulnaris is n*iMiily pal{>ahlt‘ jwst above ita 
insertion into the pisiform l)one, hnt wheji the muscle is 
paralysed the tendon is impalpable, aiul wasting causes 
flattening of the inner bonier of the forearm. Weakness of 
the flexor profundus digitorum rt*s\ilta in hyiH'rextension 
of the little, ring, an<l slightly f>f the mid<lle fingers at the 
metacarjx)-phalangeal joints. 

Paralysis of the small muscles of the hand also results, wdth 
the exception of the thenar muscles and outt.*r two lum- 
bricals. Considerable wasting occurs, which is particularly 
obvious in the interosseous spaces and along the inner border 
of the hand, the normal curve being lost. Inability to ab- 
duct and adduct the fiiigers results, an<l ad<ltiction of the 
thumb is weak. 

(b) Sensory . — Epieritic sensation is lost over the inner one 
and a half fingers in front and behind. Protf>i>athio loss is 
somew’hat less. 

(c) Troyikic . — ^These changes are usually well marke<l. 

Injury at the wrist is due to the same causes as those 

enumerated in connection with the median nerve. The 
ulnar nerve passes in front of the anterior annular liga- 
ment, and therefore is liable to be injured by more sujjerficial 
injuries. 

Clinical Eeatures. — (a) Motor . — Paralysis and wasting of 
small muscles of the hand, as described al>ove. 

(&) Sensory . — The dorsal cutaneous branch of the ulnar 
nerve leaves the main trunk about 2| in. above the styloid 
process of the ulna. Sensation is therefore lost only on the 
anterior aspect of the inner one and a half fingers, 

(c) Trophic . — Correspond to the area of sensory loss. 

The Twelfth Dorsal Nerve, as in the case of the intercostal 
nerves, is sometimes implicated by severe neuralgia, which 
may be associated with herx>€8 zoster. Neuralgia of the 
twelfth nerve is occasionally due to pressure by an elongated 
twelfth rib, and has been cured by removal of the costal tip. 
More commonly the nerve is implicated by a suture during 
a kidney operation, or by subsequent sear tissue. Resulting 
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pain is occasionally 
sujBficiently severe to 
necessitate exposure 
and division or evul- 
sion of the nearsre. 

The Ilio-inguinal 
Nerve may be damaged 
in a gridiron incision, 
although with care the 
nerve should be 
avoided. If drainage 
tubes are inserted 
through the incision, 
the resulting scar tissue 
may implicate the nerve . 
Weakness of the con- 
joined tendon and 
muscles protecting the 
internal abdominal ring 



Fio. 680. — direct mgmnal hernia 
which followed appendicectomy with 
drainage, through a gridiron incision, 
one year previously. 


results, with consequent predisposition to the formation 


of a direct hernia (fig. 680). 


The External Cutaneous Nerve is occa- 
sionally pinched as it passes through the 
deep fascia of the thigh, especially in 
muscular subjects. Resection of the nerve 
is sometimes necessary to rid the patient 
of pain or paraesthesia (fig. 581). 

The Great Sciatic Nerve is occasionally 
injured by wounds, fractures, or injection 
of drugs. The component nerves in the 
pelvis may be involved by fracture, 
tumour, or aneurism. Injury in the upper 



part of the thigh sometimes complicates 
deep wounds or posterior dislocation of 
the hip joint. If the lesion is above the 


JFig. 581 — Area 
of ansesthesia 
following resection 
of the external 


origin of branches to the hamstrings, the 
following features will be present ; 

(a) Motor . — ^The flexors of the knee 


cutaneous nerve. 
The scar of the 
operation is 
visible. 
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are paralysed, but weak flexion is possible owing to the 
sartorhiH and gracilis nmscles. Complete paralysis exists 
below the knee, and drop foot results from gravity. 

(b) Sen^sory. — Complete loss below the knee, with the 
exception of the skin supplied by the long saphenous nerve, 
i.e. a strip along the inner side of the leg exte^ndijig along the 
inner border of the foot to the ball of the big toe. 

(r) Trophic. — Especially on the sole of the foot and toes. 

Partial involvement of the great sciatic affects the 
external popliteal portion nine times as commonly as the 
internal popliteal ; a possible explanation of this dispro- 
portional incidence is that the exte^mal ijopliteal fibres are 
the more superficial. 

The External Popliteal Iferye is injured by the following 
means : 

(i) Subcutaneous tenotomy of the biceps tendon. 

(ii) Fracture or excision of the upper end of the fibula. 

(iii) Pressure, as by a tightly fitting MacIntyre’s splint. 

(iv) Cuts, such as scj’the wounds. 

dioical Features. — (« ) Motor. — Complete paralysis of the 
extensor and peroneal groups of muscles, with resulting 
talipes equino-varus. 

(6) Sensory. — Anaesthesia on the outer side of the leg in its 
lower two-thirds, and of the dorsal aspects of all the toes, 
with the exception of the outer side of the little toe, which 
is supplied by the external saphenous nerve, one contribu- 
tory branch of which — the ramus communicans tibialis — 
escapes. 

(c) Trophic. — Corresponding to the sensory loss. 

The Internal Popliteal Nerve is but rarely injured on 
account of its protected position. The calf muscles and 
muscles of the sole are paralysed, and talipes calcaneo- 
valgus may result. The sole is anaesthetic, and trophic 
changes usually marked. Causalgia occasionally follows a 
partial injury of the nerve, or injury to one of its branches. 

THE SYMPATHETIC NERVOUS SYSTEM 

Anatomy. — ^The sympathetic nervous system is composed of 
preganglionic fibres, ganglionated trunks, and postganglionic fibres. 
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Preganglionic fibres are axons of the connector ” cells situated 
in the lateral horns, which are present in the grey matter of the 
dorsal and upper two or three Ixunbar segments of the spinal cord. 
These medullated fibres pass from the anterior roots of the dorsal 
and upper lumbar spinal nerves (white rami communicantes) and 
join the ganglionated trunk. Here some form synapses, while 
others pass through the ganglia to reach visceral ganglia and plexuses. 
Finally, preganglionic fibres pass to the medulla of the suprarenal 
gland (which is developed from nerve tissue, and therefore the 
medulla itself represents the synapse and postganglionic fibres). 

The ganglionated trunks of the sympathetic lie upon the sides of 
the bodies of the vertebrae, and extend from the skull to the coccyx. 
In the cervical region the ganglia are condensed to three m number. 
The dorsal ganglia number eleven or twelve, the upper one of which is 
closely connected with the inferior cervical ganglion, and forms the 
stellate ganglion. The lumbar and sacral ganglia usually number 
four in each region. 

In addition to the ganglionated trunk, visceral ganglia also exist, 
e.g. the cceliac, superior and inferior mesenteric. To these ganglia 
the splanchnic nerves pass from the lower six dorsal ganglia of the 
sympathetic trunk. These splanchnic nerves contain preganglionic 
fibres which have traversed the ganglia of the sympathetic cord. 

The postganglionic or second relay of fibres are non-medullated, 
and originate in the trunk and visceral ganglia from cells (termed 
excitor cells) which form synapses with the preganglionic fibres. 
These postganglionic fibres innervate the sweat glands, pilomotor 
muscles, vessels, viscera, and other structures influenced by the 
sympathetic system. In addition, from all the ganglia of the 
sympathetic trunk, two or more grey rami communicantes pass to 
each spinal nerve. 

A central sympathetic nucleus exists in the region of the dience- 
phalon, and is influenced by stimuli from the higher centres. Clinical 
evidence shows that a tumour which interferes with the anterior and 
superior portions of the thalami causes sympathetic derangement 
(Penfold). 

The function of the sympathetic nervous system is to deal with 
emotional and physiological emergencies. In normal circumstances 
the endocrine glands are capable of counteracting minor variations. 
The sympathetic system is designed to prepare the animal for de- 
fence. Thus the blood-pressure is raised and pulse -rate increased so 
as to maintain the circulation at a high pitch of efficiency, and 
contraction of the spleen forces an excess of red cells into the circula- 
tion so as to assist in oxygenation, which is supplemented by dilata- 
tion of the bronchioles. The pilomotor muscles contract and cause 
the ‘"hair to stand on end,” which is a useful phenomenon in the 
case of an animal, as its apparent size and ferocity are increased. In 
order to maintain muscular efficiency glucose is set free from the 
liver, and exophthalmos and dilatation of the pupil widen the visual 
fields. The unstriped muscle of the intestine is relaxed in order to 
prevent waste of energy by peristalsis, and sweating assists in 
preventing a deleterious rise of temperature. The supply of adrena- 
line is increased so that reaction already commenced by stimulation 
of the sympathetic is augmented and maintained. 
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The parasympathetic system has its ori/i;in in the brain and sacral 
return, ('ranial parasympathetic fibres pass t<# the pupih salivary 
tjlands^ the heart, an<l alimentary eunal, including its developmental 
<iutgrowths, i.e. Itin^s, li\er, siml pan<*reas, i*ara sympathetic im- 
pulses stimulate the seeretion <jf saliva and eause e<mtraction of the 
pupil. It is secretory and motor to the aliinentarv canal, an<i 
iiiliibitory tn the heart- 

Thc saeral p<irtion of the parasym pathetic* system is concerm*d 
with the "" empty itifr processes.*" Thus it supplies motor impulses t<i 
the rectum ami bladder, and is <*oncerne<l with inmile erection. 

The above summary explains two im|K>rtant eliiiieul obse-r vat ions. 
I^irstly, in eases of ileus a spinal anaesthetic freipiently r€*Hiilts in a 
et>pioiis motion, an<i in <loubtfiil eases the effect of a spinal ames- 
thetic is a useftil inethod of disc rim inutin^ Ixdween mechanical and 
paralytic obstruction. The lK*nelicial effects of spinal amesthesia 
are due to paralysis of the inhibitory sympathetic fibres, with the 
result that the motor parasympathetic impulses are unopposed. 

Secondly, the fall of blood -pressure wfiieh occairs ilurin^j^ spinal 
anjesthesia is due* to paralysis of the vaso-constrietor nerv€»s. This 
can he to some extent counteracted by an intramuscular injection 
of ephedrin (^^r. J - 

IXBICATrONS FOH OfKRATION 

I- To Improve Circulation 

Sympathectomy, by removing the influence of vaso- 
constrictors, allows dilatation of the corresponding blood- 
vessels. This chiefly concerns the smaller arteries, which 
contain a large pi'oportion of unstri|>ed muscle in their 
walls, and the large vessels are but little affected. Also 
pathological changes in the emits of the vessels are liable 
to impair very seriously their power of dilating, and therefore 
pre-operative tests are necessary in order to estimate the 
capacity for dilatation. 

TKSTS FOR VASOUII..VrATION 

(i) Protein Shock. —.Muscle extracts or 50 millions of triple typhoid 
vaccine (typhoid and paratyphoi<l .\ and H) are injected intraven- 
ously, and the resultant rise of temperature in the mt>uth and 
extremities is noted. 

Brown's vasomotor index is calculated by subtracting the rise in 
temperature of the skin from that in the mouth, and dividing that 
figure from the rise of temperature in the mouth. For example, the 
mouth temperature rises 2"^ and the temperature of the foot 14”, 
subtracting these (12) and dividing by the rise of temperature in the 
mouth (2), it is found that the vasomotor iiulex is 6. The greater 
the index the greater is the capacity of the vessels to <iilate and the 
better the prognosis, while a negligible rise contra iiulieates operation. 

(ii) Anaesthesia of the Sympathetic. In the ease of the lower 
limbs a spinal anaesthetic which reaches to the level of the vimbilicvis 
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inhibits vasoconstrictor impulses to the legs. An ordinary bath 
thermometer bandaged between the first and second toes will give a 
rough indication of alteration of temperature, but a precise method 
is by means of thermocouples, which can be attached at different 
levels on the limb and so indicate the condition of vessels at the 
various levels. 

Sympathetic fibres to the upper limb can be anaesthetised by in- 
jection from behind of 5 c.c. of 1 per cent, novocaine below the necks 
of the first and second ribs. The stellate and upper dorsal ganglia 
are thus reached and vasoconstrictor impulses to the arm are inter- 
rupted. Intraneural injection of a peripheral nerve has the same 
effect over the area of distribution of the nerve. Thus the brachial 
plexus, or ulnar nerve at the elbow, can be injected with 2 per cent, 
novocaine and the effect upon the vessels noted. 

(iii) Heating the Body. — ^The patient sits in a chamber constructed 
of non-conducting material so that his head and wrists or ankles 
protrude, the basis of the investigation being the estimation of the 
reflex dilatation produced by heating the body. The hands are 
cooled by immersion in water at 15® C., the temperature of the room 
being maintained at that level, and the patient is sealed in the 
chamber- The temperature of the chamber is raised to 50®, and by 
means of an electric thermometer the effect upon the peripheral 
circulation is accurately estimated. 

Thrombo-angiitis obliterans (syn. Buerger’s disease), which 
is a progressive condition, erroneously stated, to be commoner 
in Russian Jews. It affects mainly the lower limbs, and 
usually terminates in gangrene, and is associated with severe 
pain and sometimes with intermittent claudication. Two 
factors are present — vasospasm, and. thickening of the 
arterial wall which may progress to obliteration. It is 
possible that the primary condition is one of spasm, which 
interferes with the circulation through the vasa vasorum, 
and consequently the nutrition of the arterial wall is im- 
paired and degeneration follows. 

In suitable cases lumbar ganglionectomy relieves pain and 
promotes the healing of ulcers, but prognosis must be guarded, 
as many cases, after remarkable initial improvement, are 
apt to relapse, although pain is always greatly relieved. 

Ra3naaad’s disease, which is practically confined to females 
and usually commences in early adult life. Paroxysmal 
attacks of vasospasm occur in the hands, and are precipi- 
tated by cold and occasionally by emotion. As a restilt the 
hands become cold and cyanosed, and are incapable of finer 
movements, and the attacks are also accompanied by aching 
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pain of considerable severity. As the attack passes oiF, the 
hands beconie re<l ai\<i a burning sensatujn replaces the pre- 
vious numbness. Eventually su|>erfi<*ial necrosis occurs, 
the tips of the fingers untlergo <lry gangrene ami the distal 
parts of the terminal phalange.s are absorbed. In some 
cases scleroderma affects the hantls and face. 

The immediate results of ganglionectomy in Raynaiid's 
disease are good, but after a few weeks the susceptibility to 
cold returns although cyanosis is not so severe as before the 
operation, the attacks are of shorter duration and are not 
painful. This partial relapse is an indication that the under- 
lying cause of Raynaud’s disease is not in the sympathetic 
system, but is due to some abnormality in the smaller 
arteries and arterioles ; sympathectomy apparently lowers 
the threshold at which spasm occurs. F'rom the practical 
point of view, ganglionectomy is a very satisfactory pallia- 
tive procedure in Raynaud’s disease, especially if i>erformed 
before the onset of scleroderma, ulceration, and absorption 
of the terminal phalanges. 

Infan tile Paralysis. — The improvement in the circulation 
which follows ganglionectomy has improved shortening in 
the limb of a growing child. Trophic sores and ulcers are 
encouraged to heal, but in some of the published eases the 
improvement has only been of a temporary nature. 

Other Conditions. — Selected cases of solerodernia, in which the 
hands or face are principally affected, are improved l>y cervico- 
thoracic ganglionectomy. The pain and stiffness of i>olyartieular 
osteoarthritis are alleviated by a suitable ganglionectomy, and sonic 
cases of retinitis pigmentosa with narrowing of the visual field have 
improved after removal of the first and second cervical ganglia. 
Extensive gastric ulcers, which are unsuitable for gastre<*tomy 
owing to local or general reasons, have lieen improved by removal 
or alcoholic injection of the plexus around the eceliae artery. Pain 
is relieved and healing encouraged by consequent improvement of 
the blood-supply. This operation might lie c'onsidercd as an 
adjunct to temporary jcjunostomy in selected cases. 

n. Painful Conditions 

In the case of hollow viscera, pain is probably caused by 
stretching of the muscular coat resulting from intraviseeral 
tension, and similarly, increased tension in hollow viscera 
stretches the fibrous capsule. The relief of pain which 
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follows ganglionectomy in the case of the limbs is probably 
due to an increased blood-supply. 

Causalgia is a condition in which paroxysmal attacks of 
pain follow infected wounds, especially in the region of the 
distribution of the median and posterior tibial nerves. The 
pain is burning in character, and relieved by wearing wet 
gloves or socks. As in the case of trigeminal neuralgia, a 
paroxysm is liable to be precipitated by sudden stimuli, such 
as a sudden noise or unexpected occurrence. Hyperaes- 
thesia, wasting, and trophic changes are associated symptoms. 
Some cases of causalgia tend to recover gradually, but the 
condition is so distressing that surgical alleviation is highly 
desirable. Periarterial sympathectomy will probably relieve 
many oases, but ganglionectomy is more certain in its results. 

Visceral Fain. — Bladder . — ^The constant wearying pain of 
chronic cystitis is relieved byresection of thepresacral nerve, 
which may be combined with division of the sympathetic 
cords. Carcinoma is apt, sooner or later, to escape from the 
confines of the bladder and cause pain from invasion of the 
lumbo-sacral plexus and other structures, which is beyond 
the aid of sympathectomy. 

Uterus . — The majority of oases of spasmodic dysmenorrhcea 
which do not respond to less drastic measures are cured or 
reheved by presacral neurectomy. No untoward effects on 
uterine or bladder function have been recorded, but readers 
must be referred to treatises on these subjects for details 
of results. 

in. Secretory Disturbances 

Excessive sweating is sometimes so distressing to the 
patient that he is willing to undergo smgical measures in 
order to obtain relief. 

Excessive sweating of the face, which is sometimes asso- 
ciated with emotional stress, is abolished by removal of the 
superior cervical ganglion. Sodden, offensive feet, the skin 
of which is cracked and painful, may be a genuine disability 
and is curable by lumbar ganghonectomy. 

A parotid fistula, which fails to respond to cautery or 
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radium, is ciifourageri to heal l)y evulsion of the aurieulo- 
temporal nerve, whieh is exposetl in front of the ear in rela- 
tion to the superficial temporal artery. The secretory fibres 
are thus ablated, and the fistula therefore closes. 

IV. To ReKeve Spasm 

Megacolon and Colonic Stasis. — Achalasia of the jKjlvi- 
rectal sphincter was first des<*rihed by Hirschsprung in 188fi, 



Kig. 582. — The coiulitiou of the ooloii m a cawo of Hirst»IiHpnin^\s 
disease as s>iowhl by a bismuth enertia, b<»fore and aftc^r ^uuglioneetoiuy 
(C. Nairn toil Moreau). 

and the enormous dilatation of the colon which occurs in 
children is associated with his name. A similar condition, 
but usually of less severity, is also fouiwl in adults. Cases 
suitable for operation are selected by noting the result of 
spinal anaesthesia after a barium enema is administered. If 
adequate peristalsis follows, then removal of tlie left lumbar 
sympathetic trunk gives excellent msults, although on 
anatomical and morj)hological groumls bilateral ganglionec- 
tomy would appear to be necessary (tig. .>H2). As in the 
case of arterial spasm, good results can only be expected if 
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operation is performed before the onset of secondary fibrotic 
changes. 

Retention of Urine. — The presaoral nerve contains sympa- 
thetic fibres which act as motor nerves to the internal sphinc- 
ter, but the act of micturition is not interfered with to any 
great extent after presacral neurectomy, although some 
temporary frequency sometimes results. Apparently the 
nerve restricts the action of the detrusor urinse muscle. In 
certain cases of '' cord bladder where unbalanced action 
follows such injuries as partial lesions of the cauda equina, 
resection of the presacral nerve has been of value in restoring 
muscular balance. 

Presacral neurectomy and periarterial sympathectomy of 
the renal arteries have improved certain cases of hydro - 
ureter and hydronephrosis which were apparently due to 
neuro -muscular inco -ordination. 

OPEUATIOKS 

Periarterial Neurectomy. — Lericb€,wlio popularised this operation, 
performed it in the belief that all the sympathetic fibres pass to a 
limb in the adventitia of the main artery. It is now known that the 
arteries to a limb receive sympathetic fibres from the aortic plexus, 
which accompany the main vessel, and also from mixed nerves which 
join the vessels at varying levels. Thus periarterial neurectomy 
does not destroy all the vasomotor fibres passing to the limb. 

Nevertheless, periarterial neurectomy occasionally yields satisfac- 
tory results, but these are less consistent 
than ganglionectomy. Therefore the 
operation is more or less palliative, but it 
IS sometimes of value in patients whose 
general condition is temporarily or per- 
manently unsuited for the more extensive 
operation of ganglionectomy. 

The operation is readily performed under 
local anaesthesia. The vessel is exposed for 
a distance of 2 or 3 inches, and the sheath 
and adventitious coats are divided and 
stripped off the vessel, which is conveniently 
rotated with an aneurism needle. Flooding 
the wound with saline reveals the sym- 
pathetic threads which are adherent to the 
muscular coat, and the last remnants of 
nerve fibres are destroyed by mopping the 
artery with 90 per cent, alcohol. Temporary 
contraction of the vessel follows neurectomy. 

Presacral Neurectomy. — ^The patient is 
placed in the Trendelenburg position and 



Fig 583. — The pre- 
sacral nerve and its con- 
nections {The Medical 
A^Yunxialy 1934.) 
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the abdomen is i)pene<l by u siibiiinl>lliea] paramedian inejsion. The 
bifurcation of the aorta is exjM>sed I>y a vertical incision through the 
overlying peritoneum, which is easily lifte<l from the vessel. The 
I>resacral nerves are iisually represented hy a plexus, and in or^ler 
to ensure complete removal all the nervous, fatty, and areolar 
tissues lying over the lower inch of the aorta and the sacral promon- 
tory are excised (tig, 58a). 

Ramisectoxny. — Theoretically, the division of the grey rami coiti- 
municantes passing to a limb would interrupt tlie vasoconstrictor 
fibres. Practically, rainisect4>my is diflieult or impossible on account 
of anatomical variations and <iiiliculties. t linieally, tlie results of 
attempted ramisectcmy have l>ee*n disappointing- Therefore this 
operation has now’ l>een abandoned in favour of ganglione<*tomy. 

This operation of necessity includes raiiiisectomy, aiul interference 
■with visceral sympathetic supply produces no untow’ard clinical 
symptoms. 

Gangrlionectomy. — Removal of the stellate ganglion an<i the 
lumbar ganglionated c«>r<i are the tvro operations most eonimonlv 
practised. 

Cervico-dorsal Ganglionectozny. — Tlie* stellate ganglion is formed by 
fusion of the inferior cervical and first dorsal sympathetic ganglion. 
As the second dorsal ganglion sometimes giWs a brunch to the 
brachial plexus (nerve of Kuntz), its removal Ls desirable. 

Posterior Ponte . — ^The first and second ribs are exposed by means 
of a vertical incision through the miiscles. The inner portions of 
ribs are removed and the pleura separated from the sides of the l>odies 
of the vertebras. The sympathetic trunk is ex|M)sed as it lies on the 
necks of the ribs in front of the intercostal and dorsal nerves. The 
trunk is divdded below the second dorsal ganglion, and its connections 
divided until the upper lM>rder of the inferior cervical ganglion is 
exposed and severed- The posterior route necessitates a deep 
dissection through vascular muscles, but troublesome oozing can be 
limited by infiltration with nov'ocaine and adrenaline. 

A.nterior Route. — Although the stellate ganglion is farther from the 
anterior surface of the neck, yet this route is recommended in pre- 
ference to the posterior, as anatomical exactitude and careful dis- 
section provide a more adequate exposure. The operation is |x?r- 
formed under either general or local amcsthcsia. An incision is 
made half an inch above tfie inner half of the clavicle, and the 
clavicular part of the sterno-mastoid, the posterior belly of the omo- 
hyoid, and the scalenus anticus muscles are divided^ the phrenic 
nerve being displaced inwards. The subclavian artery is thus 
exposed, and the thyroid axis artery is divided betw’een ligatures. 
Occasionally the posterior scapular artery arises directly from the 
subclavian, in which case it also is ligatured. The subclavian artery 
is depressed and Sibson’s fascia is divided, so that the dome of the 
pleura can be displaced downw’ards and outw’ards. The stellate 
ganglion is then identified as it lies on the neck of the first rib (lig. 
584), the superior intercostal artery l>eing on the outer side. The 
sympathetic trunk is traced downwards and divided l>elow’ the second 
dorsal ganglion, and its connections are severe<i until the 
upper border of the inferior cervical ganglion is reached. The 
intervening portion is then removed. 
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Successful al^lation of the stellate ganglion is followed by Horner'^s 
syndrome, i.e. contraction of the pupil, enophthalmos, narrowing 
of the palpebral fissure, and anidrosis of the face and neck. ^ 
IjumbarGlanglionectomy. — ^Unilateral ganglionectomyis sometimes 
performed in cases where one limb has already been amputated for 
gangrene. The approach is extraperitoneal, and is similar to the 
exposure required for nephro -ureterectomy. The muscles are 
divided and the peritoneum is stripped inwards so as to expose the 
inner border of the psoas muscle, the ureter and colon retracted 
forwards - 

The sympathetic trunk lies on the side of the bodies of the lumbar 
vertebrae, and on the right side is overlapped by the vena cava. 



!Pig, 584, — Exposiire of the right cervico- dorsal sympathetic from 

the front. 

1. Stellate ganglion 5. Divided scalenus anticus muscle. 

2. Inner cord of brachial plexus 0. Divided posterior belly of the omo-hyoid. 

3. Phrenic nerve displaced inwards. 7. Subclavian artery displaced downwards. 

‘1. Partially divided sterno-mastoid muscle. 8. Dome of the pleura 

Lumbar veins are apt to cross the trunk superficially, and must be 
meticulously ligatured as they pass directly into the adjacent inferior 
vena cava. The sympathetic trunk is divided on the side of the body 
of the fourth lumbar vertebra, and the trunk is traced upwards to 
below the duodenum on either side, where it is divided and resected . 

Bilateral ganglionectomy is performed transperitoneally. A left 
paramedian incision is made extending from above tbe umbilicus to 
an inch or two above the pubis. Intestines are packed off, and on 
the right side the posterior layer of peritoneum is incised vertically 
oyer the outer side of the vena cava. The mesenteric attachment is 
displaced upwards, together with the ileo-colic and right colic 
arteries. The sympathetic trunk lies under the outer border of 
the vena cava, and is divided above after displacement upwards of the 
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<liu>clennni. It is tn4ee<i fi<>wnw4ir<is until it <iisapt>e«irs l>C‘iunri tiie 
ripflit eoiimion iliac* vein, when it is <livi<Iefl aii<l resec-teci. 

On the left side exposure is gained l>y inc*isin^ the |>eritcmenni on 
the outer side of the |>elvie colon. The l>owc*l is stripped inwards 
toj^ether with the* left eolie vessels and ureter. *'rhe jjfenito-crural 
nerve is seen einerj^in^ from t.he |>soas, and eventually the inner 
border of the musele is exposes!- The sympiithet ic trunk is then 
identified as it lies on tlie vertcdiral ho€iic*s.* It is divided above after 
displacement upwards of the duodenum, an<l is dissected downw*ards 
until it disappears underneath the left common iliac* artery, wdiere it 
is divided and removed. 
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Absence of tlie nipple is very rare, and it is associated usually with 
amazia. 

Supernumerary nipples are fairly common, particularly in the 
male . They 
usually occur 
along a line ex- 
tending from the 
anterior fold of 
the axilla to the 
fold of the groin. 

This constitutes 
the milk line of 
lower mammalia. 

Retraction of the nipple 

is either recent or of long 
standing. 

Long’-stariding retra ctiom 
(fig. 585) is dne to : 

1. Failure of evolntion 
from childhood to woman- 
hood. 




Fia 585. — Long- standing retrac- 
tion of the nipples. The patient had 
also interstitial mastitis. 


2. Fibrosis following a mammary abscess or mastitis of 
infancy. 

The importance of long-standing retraction is dwarfed by 
the ominous diagnostic significance of recent retraction. 
Non-protuberance of the nipple hinders an infant suckling 
at the breast. It is a common clinical experience that 
a breast with ancient retraction of its nipple is prone to 
become the seat of a mammary abscess during lactation, 
and to chronic interstitial mastitis at all times. 

JRecent retraction is a frequent accompaniment of scirrhus 
carcinoma of the breast. 
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Therefore the all-important question to put to the patient 
is, “ How long histiH this nipple been retracted ? ” 

C&racked Nipple. — W ant of care in preparation for lactation 
and neglect of the hygiene of the nip|>le during lactation are 
the chief causes of this frequent condition. Its main 
importance lies in the fact that the crack is the forerunner 
of acute suppurative mastitis. 

Prophylaxis . — ^Hxiring the last two months of pregnancy 
the nipples should be hardened by gently scrubbing tliem 
with a soft nail-brush (Sir TVuby King), afterwards dabbing 
the nipple and areola with methylated spirit, wliich is allt)wed 
to evaporate. After suckling, the nipides should be washed 
and dried. 

Treatment . — ^The mother should discontinue stickling at 
that breast until the fissure is healed, boracic dressings being 
applied. The breast must be emptied artificially at regular 
intervals. 

Papilloma of the nipple presents tine features of a cutaneous 
papilloma. It sometimes grows to a large size, but the {lediele is 
always narrow. The treatment Is excision. 

Retention Cyst of a Gland of Montgomery. — ^Thesc glands, situated 
in the areola, secrete sebaceous material and, like sebaceous glands 
elsewhere, are liable to distention from their orifice heconiing Itlocked. 

Chancre of the Nipple. — ^VVet nurses are now schloni employed. In 
former days, when this calling was followed by a number of lactating 
women, infection from the mouth of a syphilitic child was fairly 
common. It should be noted that the motiier of such an infant is 
immime to reinfection from her child. The majority of chancres of 
the nipple occur by infection from a buccal mucous patch in the 
mouth of a member of the opposite sex. 

Eczema of fh.e nipple is often bilateral, and presents 
features common to eczema elsewhere. 

Paget’s Disease of the Nipple must be distinguished from 
•the foregoing. Paget’s disease will be considered under the 
heading of “ Carcinoma of the Breast.” 

Abistobmal Discharoes from the Nipple 

A milky dischai^e can sometimes be expressed long after 
lactation has ceased. It can be associated with a galactocele, 
but this condition is very rare. 

A clear serous disduuge is associated usually with a 
retention cyst, consequent upon chronic interstitial mastitis. 

43 
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A 'blood-stajned discharge is patkognomonio of duct 
papilloma or duct carcinoma. 

A black or green discharge may be due to altered blood 
from the foregoing, but is much, more frequently an accom- 
paniment of retention cysts of chronic interstitial mastitis. 
We have found that a- dirty green discharge is usually due to 
polycystoma, and when the breast is removed it is found 
to be riddled with C3rsts containing the same material. 

THE BREAST 

CONGENITAL ABNOEMAHTIES OE THE BREAST 

Amazia (fig. S86). — Congenital absence of the breast may 
occur on one or both 
sides. It is sometimes 
associated with an ab- 
sence of the sternal 
portion of the pectoralis 
major. Amazia is more 
common in males. 

Polymazia. — Accessory 
breasts have been re- 
corded in axilla, groin, 
buttock, and the thigh. 

These have been known 
to function during lacta- 
tion. 

Grynaecomazia. — Hy- 
pertrophy of the male 
breast may be unilateral 
or bilateral. The breasts 
enlarge at puberty, and 
sometimes present the 
characteristics of a well- 
developed female organ. 

this 

deformity are often virile — Chengwayo, chief 
of the Zulus (hg. 587), a gynsecomast, at 
the age of 55, had forty wives and over 
a hundred children. Tribal tales of a 
father nurturing his motherless infant with 
milk from his own breast belong to the 
realms of surgical mythology, but pseudo- 
lactation has been observed in a few rare 
instances, and a fluid akin to colostrum has 
been expressed and analysed by German 
observers. 

The treatment of gynaecomazia should be 
excision of the breasts, for their possessor is 
subjected to ridicule. 


The subjects of 



Tig. 587.— Cheng- 
wayo, from a photo- 
graph by Schujelot, 



Tig. 586 — Congenital absence of the 
left breast and the sternal portion of the 
pectoralis major. 
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UlFFl’SE HyPEKTROPHV OF THE BRBASTS 

TMs appearw 8j)oratlically in otherwise healthy girls at 
puberty, and, less often, during the first pregnancy. The 
breasts attain enormous dimensions, and may reach below 
the knees when the patient is sitting. Excejrt in those 
cases occurring during pregnancy, where it is possible that 
the enlargement will subside at the conclusion of lactation, 
the breasts should be excised one at a time, for their 
deformity and weight are a real handicap to the patient. 

Injuries of the Breast 

Injuries of the breast are rare and comparatively un- 
important. 

Haematoma, particularly a resolving ha?matoma, gives 
rise to a lump which, in the absence of overlying bruising, 
is difficult, if not 
impossible, to diag- 
nose correctly until 
an exploratory 
incision has been 
made. 

Milk fistula can 
follow an incised 
wound of a lactat- 
ii^ breast or an 
operative incision. 

It usually heals 
spontaneously. 

Traumatic fat 
necrosis is an in- 
teresting condition 
which in 'recent 
years has received 
detailed attention. Fks. r>KS. — p-at net roxm of breast. (G. Hadfield.) 

following a blow 

or the administration of subcutaneous saline into the 
breast, a lump appears. In the absence of a definite lead, 
the lump is usually diagnosed as a carcinoma. A recent 
history of injury, especially that inflicted by subcutaneous 
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saline solution, should put the clinician on his guard. On 
incising the mass the macroscopic picture is fairly character- 
istic (fig. 688). The chalky white area of necrotic fat is akin 
to the areas of fat necrosis seen in acute pancreatitis. 

Acttte and Stjbactjtb Inttlammations of the Breast 

Mastitis of infants is at least as common in the male as in 
the female. Its aetiology is closely related to the lactation of 
infants. On the third or fourth day of life, if a mamma of 
an infant is pressed hghtly, a drop of colourless fluid can be 
expressed ; a few days later there is often a slight milky 
secretion, which finally disappears in the third week. This 
is popularly known as “ witch’s milk.” 

The cause of mastitis of infants is not the ignorant maternity 
nurse “ breaking the nipple strings,” for it occurs in babies born in 
hospital. Furthermore, the misguided midwife presumably limits 
her activities to the female infant’s breast ; and all who deal with 
the new-born appear to be agreed that mastitis of infants is, if any- 
thing, commoner in the male. Thus the midwife is exonerated. 
An ingenious explanation of this phenomenon is that the hormone 
which stimulates the mother’s breast reacts also upon the newly 
formed mammary tissue of the foetus. The infant with secreting- 
breasts is liable to the same danger of a retrograde bacterial in- 
fection as its mother. 

Mastitis of infants is essentially a physiological activity - 
It may lead to a true mastitis by retrograde infection. This 
true mastitis usually resolves ; occasionally it suppurates. 

Mastitis of puberty is encountered frequently, usually in 
males. The boy, aged about 14, complains of pain and 
swelling in the breast. In 80 per cent, the condition is mainly 
or entirely unilateral. On examination the breast is enlarged , 
tender, and shghtly indurated. The treatment is expectant. 
Suppuration never occurs. The s 3 rmptoms usually disappear 
in fourteen days or less, but induration often persists for 
several weeks. 

nSastitis from local irritation is now less common in women 
since high corsets strengthened with whalebone have been 
out of fashion, but it may be produced from a too tight 
elastic brassidre. Mastitis from local irritation is by no 
means rare in men, and in this instance can usually be traced 
to the loss of a trouser button, which is compensated by 
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hitching the braces buckle to a higher level (fig. oHO)- 'I'he 
treatment is to remove the cau.se. The substitution of a 
belt for braces is sound advice. 

Mastitis from, milk engorge- 
ment is liable to occur about 
weaning time, and it i.s .some- 
time.'< confined to one portion of a 
breast. Unless the eirgorgement 
is relieved with a breast pump, an 
ascending bacterial infection may 
take place, the stagnaiit milk 
Tseing a good medium for bacterial 
grow-th. 

Mastitis of lactation is the 
commonest of all the acute in- 
fiammations of the breast, and in contradistinction to the 
others, it usually goes on to suppuration. The stiffercr is 
often in the first month of her first lactation. Infection 
occurs in one of two ways: (1) Staphylococc*i enter the 
lactiferous ducts and cause clotting of the milk, VV’ithin 
the clot these organisms multiply, and the acini , severed by 
the obstructed duct, become the seat of a lively inflammation. 
(2) Streptococci enter through a crack or abrasion of the 
nipple, and inflammation proceeds apace in the inter- 
glandular tissues. Unless it is arresited. the infection spreads 
to the glandular mechanism. Even upon the closest exami- 
nation it is rare to find any evidence of a cracked nipple. 
Clinical and bacteriological investigations leave little doubt 
that the first is by far the commone.st cause of mastitis of 
lactation. 

The affected breast presents the classical 
signs of acute inflammation. 

Treatment. — ^The patient should be con- 

■Fia. 5UO. — A fined to bed. If she is feeding her child, 
sunpif- fomi of niust be w'eaned and the breasts emptied 
by a breast pump. The secretion of milk 
is minimised by giving saline aperients and atropine. Barge 
magnesium sulphate fomentations are applied locally. The 




ilHtl. - A fn*quont ctiuhg 
of iniiHtitiK III the male. 
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breast is examined daily. In a very few cases tmder this 
treatment resolution will occur. La the majority tenderness 
and indnration become confined to one quarter or, at the 
most, half the breast. An acute mammary abscess has 
formed. 

Acute Mammary Abscess 

Most abscesses of the breast are of the intramammary 
variety (fig. 591), and it is lactating women who are 
usually sufferers. 



Subcutaneous. Intramammary- Retromammary. 

Fig. 591. — Varieties of breast abscess - 


Treatment. — An abscess of the breast must be drained. 
It is seldom -wise to consider incision until some localisation 
of the inflammation has occurred. The classical method of 
draining a breast abscess is through an incision or incisions 
radiating from the nipple. The closed ’ ’ method of treat- 
ment oiFers many advantages. 

Technigae. — ^Under gas anaesthesia a single incision three-quarters 
of an inch in length is made at the most dependent portion of the 
indurated area. The finger is inserted and loculi of the abscess 
cavity are broken down. Drainage tubes and dressings are then 
arranged as shown in fig. 593. 

After-treatment. — ^Every four hours the measured quantity of 
Dakin’s solution is injected down the tube. The dressing is not 
disturbed for twenty-four hours. The overflow is automatically 
absorbed into the fluffed gauze (fig. 592). At the end of that 
time the many-tailed bandage is loosened and the fluffed gauze is 
changed. Providing the temperature chart is satisfactory, and the 
patient does not complain of discomfort, the inner dressing of 
vaseline gauze and the tubes are not touched. This labour-saving, 
pain-sparing regime is followed until the fourth or fifth day, when the 
dressings and tubes are removed. 
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From thenceforth the abscess cavity is Witshcfl c>ut by means of 
a ruhlH*r catheter on<*e <>r twice a day, jLrriwiually diiiitin|4 tiie solution 
w’itli saline day by day, until the wound ^ranulat<‘s. 

Chronic Abscess of the Sreast. — Ciircmit* ubnecHH t>f the 
breast is often a very tliiKcult condition to (Hagn<»He. It 



Fio. 59:2, — Diagram 
depicting the technique 
of <*loHcd <lrainag4» 
di^scribc^d in thf‘ text. 
The amount of Dakiii^s 
solution to fill tht* 
abscesH cavity has bc^en 
ascertiUiied at the tim#» 
of the operation. This 
quantity is inject* d 
<low"n th€‘ small tube 
every four htJurs. The 
overflow runs out of 
the large tube and is 
absorbed by the gauxe. 
The layer of vaselinetl 
gauzt‘ protects the skin 
from the irritating eifeet 
of the fluid. 


B'lU. 59f‘l.- ~ Metiaxi of applying 
the overall many-taile*! baiuiage, 
and of fixing tlie «*nd of the 
irrigating tulie W'lit^n not in use. 

In pra<»tiee the fn*e einl of the tube 
iH wrapp*‘<l up in a pi«*e4* of gauze 
moist with Dakin’s solution, 

simulates in manr/ respects a car- 
cinoma of the organ. Exploratory 
incision is often the only means 
of determining this all-important 
differential diagnosis. 

Retromammary Abscess. — Here 
the pus is situated in the cellular 
tissues hehind the breast, and in 


practically all cases it has nothing to do with the breast 
proper. It arises from a tuberculous rib, or possibly a 
chronic empyema necessitaiis, and the treatment is that for 
those conditions, the breast being retracted as necessary 
from the field of operation. 


Submazomary Intertrigo. — On lifting up larKc, pendulous treasts in 
fat women it is not uncommon to flml pateht*s of intertrigo on the 
al>utting skin edjjjes of the breast and the chest wall. 

Tuberculosis of the Breast. — ^Tuberculosis of the breast is com- 
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paratively rare. It may be associated with other tuberculous lesions. 
It usually takes the form of multiple chronic abscesses . The diagnosis 
rests on bacteriological and microscopical examinations. The treat- 
ment is amputation of the breast. 

Syphilis of the Breast. — primary chancre of the nipple has been 
referred to on p. 678. Secondary lesions of syphilis in the form of 
mucous patches are sometimes found in the submammary folds. 
In the secondary stage also both breasts may become swollen and 
painful, the condition being known as diffuse syphilitic mastitis. 
Gumma of the breast is very rare, and almost impossible to diagnose 
unless there is a lead in the shape of other evidences of syphilis. 

Cysts op the Breast 

Cysts of the breast are usually secondary to blockage of 
the secretory mechanism, either by fibrosis from without 
the lumen or obstruction from 
within. Primary cysts of the 
breast rarely occur. 

Classification of Cystic Swellings 
of the Breast 

1. Polycystoma. — The breast 
is riddled with cysts (fig. 694) ; 
one may be large and the 
others insignificant. The con- 
dition is frequently an accom- 
paniment of chronic interstitial 
mastitis. Bess often one sector 
of the breast is affected alone, 
when blockage of one main duct 
near the nipple by a duct 
papilloma should be suspected. 

2. Cystadenoma (sero-oystic 
disease of Brodie) (p. 684). 

3. Intracystic Fapilliferoas Car- 
cinoma (p. 690). 

4. Colloid Carcinoma (p. 686). 

5. Chronic Abscess (p. 679). 

6. Lymph Cyst. 

7. Hydatid Cyst. 

8. Heematoma (p. 675). 

9. Galactocele. — Galactoceles are usually single, and always date 
from lactation. They contain milk or cream, and in long-standing 
cases the walls tend to calcify. 



!Fia. 694. — Chronic inter- 
stitial mastitis with C 3 rsts. 
The largest cjrst contains 
an intracystic carcinoma. 
(R.C.S. 1236.1.) 
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Probably To j)er wiit- of iiiarnniary cysts Ijclong to 
group 1. 'Trausilhimuiation aiifl aspiration are very’ help- 
ful in differential diagitosis. 

Mastouvnia 

Slight discomfort in the breasts is m)t tinuaual in the 
premenstrual phase. Whtm siicii discomfort amoimts to 
pain it is termed mastotlyuiiji. On jjalpation th<} breasts 
appear normal, but they’ are tender. ^Mastofly’nia is 
sometimes assoeiatetl with neuriisthenia. Quite often it 
is a genuine condition diie to overactivity of the corpus 
luteum. It has been shown that the condition is improved 
by the exhibition of ovarian reftiduf, that is, the rcsidxie of 
fresh ovaries of the liog or cow' after renwtval of the corpus 
luteum. Five-grain tablets once a day' is the usual dose 
(Max CJutler). 

Chronic Inthr-stitiai^ Mastitis 

The term “ chronic interstitial mastitis ” is <ieep-ro<m*d in Dritish 
medical nomeuelature, hut the term is essi-ntially erroneous. The 
condition is not a chronic inilammation. The modern conception is 
that it is due to an alx^rration of those physioloj^ieal eljanges whieli 
occur in the mammary tissue at pul>erty an<l tlie men«|>ause. 
Headed by Sir l./enthal C'heatle, wlio reeonimen<l.s that the condition 
should lie called “ mazoplasia,” efforts are Ijeinj? made to a}>andon 
the old term, but we fear, on the groumls of i>ossible confusion, that 
the time is not yet ripe for the change. 

Clinical Features. — Chronic interstitial mastitis may' be 
seen at any age after iiuberty', but the majority’ of patients 
present themselves about the time of the menopause. It is 
found more often in breasts w’hich have not performed their 
intended function, that is, in those of spinsters, childless 
married w’omen, and fruitful married w'omen W'ho have not 
suckled their children. The patient usually’ complains of 
pain in one breast, w’orse about the time of menstruation, 
or after using the arm. On examination both breasts are 
inclined to be what may be described as “ lumpy.” The 
breast complained of, when examined between finger and 
thumb, may contain a definite lump, but this is only felt 
vaguely with the flat of the hand. The lump is not adherent 
to the pectoral fascia nor to the skin. There is no retraction 
of the nipple, hut on rare occasions there is a serous* or 
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dark-green disoliarge tkerefrom. A cyst, or cysts, may 
complicate or obscure the clinical picture. The axillary 
glands are frequently enlarged and often tender. 

Pathology. — When sectioned with the knife the affected 
areas in the breast are white or yellow, but they never 
present those grey tones of carcinoma. Cysts of varying 
sizes filled with dark mucoid material are often to be 
seen in long-standing cases. Microscopically it will be 
found that the interstitial tissues are swollen, and there is a 
round-celled infiltration. Pat and elastic tissues have 
largely disappeared. Later the interstitium is replaced 
by dense white fibrous trabeculae. It is this fibrous 
tissue which strangulates the ducts, thixs favoTiring cyst 
formation. 

Relationship to Carcinoma . — Chronic interstitial mastitis 
is definitely a precarcinomatous condition, but this does not 
imply that all, or even many, oases of chronic interstitial 
mastitis eventually become carcinomatous. We have found 
Professor Tumbuirs tabular representation showing the 
merging of one condition into the other very helpful in under- 
standing their relationship. 

Chronic Interstitial mastitis 

(an aberration of evolution or involution of 
the mammary tisane). 

Adenomatous hyperplasia. 

4 " 

Carcinomatous hyperplasia. 

'I' 

Carcinomatous infiltration. 

Treatment. — ^In early oases without cyst formation and 
where the possibility of carcinoma does not arise, strapping 
the breast (fig. 595), and giving iodine or iodides by mouth, 
often relieve symptoms, and in a certain number of cases 
the nodules disappear. This treatment should be continued 
for a month or six weeks, the patient being examined at 
fortnightly intervals. If there is no improvement, operation 
is recommended. A satisfactory method of removing the 
mammary gland in these cases is through a submammary 
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incision. The breast, inchuiin#^ its axillary tail, is (liss<*cte«l 
out, leaving th<‘ skin and nipple intact. After the mammary 

gland has Ix'cn excis<‘<l, a xJurHt‘-string 
suture on the under-surface of the 
areola ensures the nipple Isdiig 
evertetl. I’his operation, which is 
known as GiiiUur<I 'rhomas's, gives 
a very good cosmetic result, especi- 
ally in thin women (fig. In 

the obese, a fat graft niay be used 
to fill the cavity left by the mammary 
gland. 

When the Diagnosis oi Carcinoma 
is in Doubt. — Then* will always be 
cases where the clinician cannot lx* sure whether a 
particular lump in the breast is a patch of clironic inter- 
stitial mastitis or an early 
carcinoma, and this is not 
surprising, since one con- 
dition merges into the 
other (p. 686). In these 
eases it is wise to advocate 
operative treatment with- 
out delay. The first step 
of such an operation is 
to incise that part of the 
breast containing .the 
lump, and to look at the 
cut surface.* In many 
cases a glance will suffice 
to indicate the nature of 
the tumour. If it is 
chronic mastitis a local 
removal of the breast is indicated. If it is carcinoma, 
the incision is closed, gloves and instruments are changed, 

^ Some surgeonji advocate local arMutation of tiie breast and then 
incising the sjjecimen. By following Cne method detailed in the text w-e 
are spared the possible mortification of amputating a. breast containing 
a chrome abscess. 



Kio. 50B. — Kesult of subinainmary 
excision of both breasts for chronic 
interstitial mastitis. 



of supporting the breast 
by adhesive strapping. 
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and th.e operator proceeds to do th.e complete removal of 
the breast. 

There stiU remain a small number of instances in which, 
by looking at the out surface of the tumour, we are still in 
doubt as to its nature. A few institutions in the world have 
facilities for immediate histological diagnosis by frozen 
section. Where these facilities do not exist, the surgeon 
should proceed to treat the case as one of carcinoma. 

Bumaisr IsfEOPiiASMS oe the Breast 

Benign tumours constitute a comparatively small propor- 
tion of neoplasms of the breast. 

Duct papilloma of the breast presents symptoms 
identical with duct carcinoma, and it is impossible to differ- 
entiate between the two conditions before the breast has been 
removed. 

Fibroadenoma of the breast is divided clinically into 
two varieties, the hard and the soft. 

Hard fibroadenoma is again redivided from the histological 
standpoint into 'pericanalicular fibroadenoma, which is rare, 
and intracanalicular fibroadenoma, which is common. 

Clinical Features . — ^The patient is usually between the 
ages of 14 and 30, and she complains of a lump in the breast. 
Occasionally there is more than one of these neoplasms 
present. On examination the lump is smooth, hard, and 
quite freely movable. The treatment is excision. This is 
very simple and satisfactory, because the fibroadenoma is 
encapsulated, and can be shelled out. 

Soft fibroade'noma again is a definitely localised tumour. 
It feels to the examining fingers about the consistency of 
a lipoma. It is much rarer than the foregoing, occms in 
women about the age of 35 or 40, and is more difficult to 
diagnose. These tumours usually lie deeply in the breast, 
and are best excised through a submammary incision. 
Again they have a definite capsule. Soft fibroadenomata 
are inclined to be bilateral. 

Cyst Adenoma {syn. Sero-cystic Disease of Brodie) 
(fig. 697). — ^This very rare affection was first described by 
Sir Benjaroin Brodie in 1844. It constitutes one of the 
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Fia. — Sfro-oyntit! diHeaBe of (W. K. Tauiier.) 


massive tumours of th.e l)reast- The cysts are filled with 
fibro-papillomatous proliferations. The base of the tumour 
tends to become sareomatofis. Excision of the breast is 
usually accompanied by an excellent prognosis. 

MASSIVK TUMOL'KS OF TIIK BltK.VS’f 

This will lx* a convenient point at which tt> tabulate the massive 
tumours of the breast. They are : 

1. Diffuse hypertrophy, which is usually bilateral. 

2. Sero-cy.stie liisease of Urodic. 

3. Sarcoma. 

-i. Colloid carcinoma. 

Dach of these is considered in its appropriate section. 

Carcikoma of the Breast 

The breast is one of the most frequent sites for cancer, 
and, in its early stages, one of the most favoxiralde to 
treat. XJnfortimately, so often the patient states that 
whilst washing she noticed a lump in her breast, but “ took 
no notice of it because it was painless.” Women should be 
urged to report to their doctors as soon as a lump m the 
breast is discovered. There is no known cause of mammary 
cancer, but it can be stated with assurance that chronic 
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interstitial mastitis is sometimes its precursor. It is most 
improbable that injury plays any part in the production 
of the condition. 

Only I" 5 per cent, of all oases of carcinoma of the breast 
occur in males. Women between 40 and 50 years of age who 
have suckled children are its most frequent victims, but 
the disease is not rare in spinsters. Cancer very rarely 
attacks both breasts simultaneously. 

CuCKIOAIi ClASSIBTCCATIOH of the VaEIETIBS of CARCrNOMA 

OF THE Breast 


(a) From the alveoli, and histologically a spheroidal-celled 


carcinoma : 

^ ^Colloid, carcinoma 
Q I Atrophic scirrhus 
Scirrhus . 

a I Sncephaloid. . 

l.Mastitis carcinomatosis 


approx. 1 per cent, 
approx. 5 per cent, 
approx. 60 per cent, 
approx. 16 per cent, 
approx. 2 per cent. 


(6) From the ducts, and histologically a columnar-celled 


carcinoma : 


Duct carcinoma .... approx. 8 per cent. 
Intracystic papilliferous . . approx. 2 per cent. 


(c) Commencing in the skin of the nip<ple and histologically 
(probably) a basal-celled carcinoma : 

.^Paget’s- rjisease of the nipple . . approx. 6 per cent. 

Colloid caxcinoma is the rarest form of carcinoma in 
group (a) It occurs in patients about the same age as in 
the scirrhus variety. Tumours undergoing this gelatinous 
degeneration sometimes reach an enormous size, and trans- 
lucent areas can be seen by transillumination. Contrary 
to what one might expect, the prognosis after operation, 
according to statistics issued by the Ministry of Health, is 
exceptionally favourable, 100 per cent, being alive and well 
after three years in many of the series. 

Atrophic scicrlms carciaoma is distinctly uncommon. It 
is seen principally in aged, thin women with small breasts. 
The cellular element of the growth is comparatively small, 
its main constituent being the fibrous stroma. Although 
steadily progressive, the disease runs a very chronic course. 
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I>erhaps taking ten years to ulcerate through the skin, 'wheii 
it is inclined to grow somewhat more rapidly. It is this 

tyi>e of carcinoma which is usually 
f<mnd in the male breast (fig. r)(>H). 

Scixrhus carcinoma is the leading 
ty[M* t>f mammary <*aneer. While 
it may commence in Jiny jKn*tion of 
the breast, the upjK*r an<l < niter 
qtiadrant is the sit«.* of election. 
Owing to an alnmdance of fibrous 
tissue the lum|) feels very hard, 
while its contour tends to be irregu- 
lar. In its early stages it can l>e 
movc<l freely uism th<‘ underlying 
structure, and the skin can lx* made 
to move over it. Later it becomes tether<*d to the skin 
(fig. obb), or to the pf*etoralis major, or to both. The »m 
portance of recent retraction of the nipple has lx‘cn allutle*! 
to already (p. <>72 ). Peaii 
d' orange of the skin over- 
lying the tumour (fig, (»()(>) 
is another important sign. 

Both these manifestations 
are comparatively late. 

The axillary lymphatic 
glands are not palpable 
in the early stages, but 
they are microscopically 
invaded long before they 
can be felt. 

Untreated, eventually 
the growth ulcerates 
through the skin (fig. <>0 1 ), 
and it may invade the 
thorax, while dissemination 
via the lymphatic and 
blood-streams finally de- 
termines the fatal issue. 



Fiu, 591). — Cureiiiojtiia t>f th«* 
breoBt. Xote tht* <*levation of tlio 
affectetl breast uihI th#* rot mot um 
of the 



broast of c^igbt mid a 
half years* Htandingi^. 
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Fig. 600. — ^Early peau d’orange is made more obvious by pincliing 
up the skin, as shown. 


Two to two and a hialf years from the time the lump was 
first noticed is the average duration of life. 

If a breast containing a scirrhus carcinoma is cut with 
a knife so as to section the tumour. 


the following features will be noticed : 

MACROS COPICAL CHARACTERS 

1. The growth cuts like a potato, and 
may creak whilst being cut. 

2. Usually both cut surfaces are found 
to be concave. 

3. The colour of the cut surface is 
definitely grey, and its constitution has 
been aptly likened to the interior of an 
unripe pear. Here and there will be seen 
a yellow spot, which is an island of fat 
undergoing degeneration. 

4. On viewing the periphery of the 
sectioned tumour it will be found that 
there is not the slightest indication of 
a capsule. True to its namesake, the 
crab, its claws have penetrated hither and 
thither into the breast tissue, and it is 
impossible to separate the tumour from 
the breast. 

5. Expression of opaque cancer juice 



Fia. 601. — Scirrhus car- 
cmozna of the breast in- 
vading the skin. 
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from the cut surface, dear to the old-time <leinonstmtc>rs of morbid 
anatomy, is no lonj;cr regjinlcd as a characteristic feature of 
carcinoma. 

Ebotcepbaloid Carcinoma. — This is iisually fouiiri in women 
between 25 and 35 years of age with wcll-develt>|ied breasts. 

presenting many characteristics of the foregoing 
variety, the epithelial element of the growth is in excess 
of its fibrous stroma. As a crmsequencc the tumour does 



jb^ra, (Hirnt.) 


not feel so hard, and in advanced cases it may present somi- 
solid areas due to degeneration of masses of ill -nourished 
cells. This variety of carcinoma is not so intensely 
malignant as one is often led to believe. Statistics from 
all clinics show that the survival rate after operation is very 
little worse, or even a little better, than those of scirrhus 
carcinoma. Perhaps the relatively large size and rapid 
growdih of the tumour impel the patient to seek relief earlier 
than in the case of scirrhus carcinoma. 

Mastitis caxcinomat<Kds (fig. 602) occurs in the lactating 
breast and, it was stated by the astute clinicians of former 
days, always in women of a florid aspect. Possibly a carci- 
noma was present during the latter part of pregnancy, but 
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it is fired into extreme activity by the increased metabolism 
of its immediate host — ^the breast. It will be appreciated 
that the parasitic cells will take full advantage of the 
plentiful blood-supply destined for the milk-forming 
mechanism, and the result is an unbridled proliferation 
of cancer cells with very little fi.brous reaction. This 
galloping form of mammary cancer often presents all the 
signs of acute inflammation, and is sometimes mistaken for, 
and incised as, an abscess. The great distinguishing feature 
between the two conditions is the massive oedema which 
accompanies mastitis carcinomatosis. This type of mam- 
mary cancer, in spite of every eflort to stay the coxu^e of the 
disease, usually ends fatally within a few months. 

Duct Carcinoma. — ^It is difficult, if not impossible, to teU 
from a clinical examination where a duct papilloma ends and 
a duct carcinoma begins. The leading symptom in both 
conditions is a blood-stained discharge from the nipple. A 
lump may be palpable behind the nipple or areola, and 
emerging from this there is usually a sector-shaped area of 
induration, viz. Patently, the cause of the latter is 

distention of those alveoli drained by that duct which is 
blocked by the groxvth. On bisecting a breast containing a 
duct carcinoma, we have several times been able to trace 
the original stalk of the growth arising in one of the larger 
ducts behind the nipple. Erom this stalk dehcate tendrils 
like fine seaweed could be traced along smaller ducts, the 
latter and their corresponding alveoli being dilated into 
fine spongework by the growth and a blood-stained serous 
exudate. Histologically the carcinoma is columnar-celled. 
According to Lockwood, this variety is “ not less malignant 
than the other varieties of carcinoma,” but as the lymphatic 
glands are involved somewhat late in the course of the 
disease, and as it gives rise to alarming s 3 m.ptoms (bloody 
discharge from the nipple), which compels the patient to 
seek advice early, the prognosis after complete removal of 
the breast is usually good. 

Intracystic Papilliferous Carcinoma (s^n. Disease of 
R4clus). — ^It is usually impossible to differentiate this 
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coiiditioti frt>m a simple cyst until its interior has been 
displayed. Within the cyst then* is a cauliflower growth 
(fig. The prognosis after early opera- 

tion is distinctly good. 

Paget's Disease of the Nipple. — ^This con- 
dition eommenec‘s al>out the nieno|>ausc*. 
The nipple is slow'Iy eroded anti eventually 
Pio. « 03 . — In- disappt'ars. As the disease pnigresses the 
tra<->-stii' pai>illi- areola is inv'olved (fig. ♦>04), anti the erosion 
forous i-urc-inuina. ^jQ^-j^inues to spread s«ix‘rfit*ially for about 

two years, when definite signs of a malignant tximour 
within the breast become manifest. 

JOifferential Diagnoms 

Plczmia.. DiiW’aiK;. 




JJilateral* Always unilateral. 

I..actation. Menopause* 

Vesicles. None. 

Always itches. Sonietinies itches. 

Theories of Causation* — Ever 
since Sir James Paget first 
described the condition in 1874, 
its exact nature has been the 
subject of dispute. Many of the 
older theories have been entirely 
discarded. At the present time 
there are three hypotheses of 
Paget's disease of the nipple. 

1. That there is a carcinoma in the breast from the conmienee- 
ment, and the local dermatitis is due to overlying lymphatic oedema. 
(Sampson Handley.) 

2. That Paget’s disease of the nipple is a primary careiuonia 
commencing in the duct outlets of the nipple, possibly induced by 
irritation of debris plugging those outlets. The underlying carci- 
noma of the breast which appears ultimately can occur (a) by direct 
spread down the ducts, (b) from detaehe<l carcinoma cells from the 
nipple being grafted into the breast, or (e) by the agents of irritation 
which caused carciiionm in the nipple acting also on the epithelial 
cells of the breast. (Sir I-.enthal C'heatle.) 

S. That the local condition is a basal-celled carcinoma of the skin 
of the nipple. (Turnbull, Lrcitch.) 



Fia. 604. — Paget’s diseasi* of 
the nipple. 
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Treatment should be radical removal, which, if performed 
before there is a palpable lump in the breast, is accompanied 
by an excellent prognosis. 

I*HENOMENA RESXJETIlSrG EROM LYMPHATIC OBSTRUCTION OF 

MAMMARY CARCINOMA 

PeatL d^oraiige is due to cutaneous lymphatic oedema. Where 
the infiltrated skin is transfixed by the sweat ducts it cannot swell. 
The characteristic pitted appearance, so well likened to orange peel 
by French observers, has become a classical physical sign of car- 
cinoma of the breast. But it should be noted carefully that the same 
picture is occasionally seen over an abscess, particularly a chronic 
abscess, of the breast. 

Brawny arm (fig. 605) is a distressing complication. It can be 
due to blocking of the axillary lymphatic vessels, as was the case in 
the instance illustrated, 
or it can follow removal 
of the axillary glands. 

In post-operative cases 
damage to the cephalic 
or axillary vein may be a 
contributory cause. Hal- 
stead maintained that 
early post-operative 
brawny arm is u^ially 
due to sepsis. 

Treatment is highly 
unsatisfactory. Lymph- 
angioplasty (p. 91) is 

recommended by Samp- 
son Handley. We have 
also tried Kondoleon’s 
operation for elephantiasis 
in two instances, but 
the results were dis- 
heartening* 

Serous effusion into the peritoneal or pleural cavities is not 
frequent, and may be classed as one of the terminal events in hopeless 
cases. 

While not entirely a phenomenon of lymphatic obstruction, this 
is a convenient place to mention a rare complication of carcinoma 
of the breast which is constantly in the mouth of the student, for 
no better reason than that it has a fascinating name. We refer to 

cancer en cuirasse.” Here one side of the thoracic wall is studded 
with carcinomatous nodules, and the skin is so infiltrated that it has 
been likened to a coat of armour. The condition appears usually, hut 
not necessarily, in cases with local recurrence after amputation 
of the breast* It is fortunately rare, and when seen the end is not 
far distant. It in no way merits that prominent position in the 
professional mind which it has so long enjoyed. 



Fio. 605. — Brawny arm. There is a 
massive, untreated carcinoma of the breast. 
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The Spkeau of Mammakv Cakoinoma 

{«) Local Spread. — ^The tuiMotir increases in size, and 
invades other iKjrtions of the breast. It tends to involvt* the 
skin, and to penetrate the pectoral muscle, and even the 
chest wall. 

(6) lontnphaiic spread occurs in two ways : by emboli, 
composed of carcinoma cells being swept along the lymphatic 
vessels by the lymphatic stream ; and by permeation, that is, 
actual growth of colunuis of cancer cells along the lumen 
of the lymphatic channels. JBy these means the axillary 
lymphatic glands are involved. This occurs early. Later 
the supraclavicular glands, the mediastintmi, and the sheath 
of the rectus abdominis are all |X)Hsible stations for carcinoma 
cells journeying by this route. Finally, they may be found 
in glands even farther afield. 

(c) Spread by the Blood-stream. — It is by this route that 

bones become invaded <fig. Wd). In 
most instances it is also by way of 
the blood-stream that metastases 
arrive in the liver from the breast. 
It cannot be denied, however, that 
secondary deposits may also be carried 
to the liver via the lymphatics in the 
rectus sheath and the round ligament. 

Complete Ampctation" of the 
Bbeast 

So far the best results hi carcinoma 
of the breast have followed wide re- 
moval of the mammary gland, together 
with the structures which are likely 
to be infiltrated by carcinoma cells. 
The breast and associated structures 
are dissected ea bloc, and the mass 
excised is composed of : 

1. The whole breast. 

2. A large portion of skin, the centre 
of which overlies the tumour, but 
always includes the nipple. 



F'la. 606 . — lixtenmve 
deposits of secondary 
carcinoma in the femtir. 
The primary wths in the 
right brc'Hst A spoata* 
neons fracture occurred 
and united. 
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3. The fat and fascia from the lower border of the clavicle 
to, and including, the upper quarter of the sheath of the 
rectus abdominis, and from the manubrium to the free edge 
of the latissimus dorsi. 

4. The peotoralis major and its fascial sheath (its cla- 
vicular head is sometimes left). 

5. The peotoralis minor and its fascial sheath. 

6. The oostocoracoid membrane. 

7. All the fat, fascia, and lymphatic glands of the axilla. 

8. The fascia over, and a few of the more superficial 
muscle fibres of, the anterior part of the serratus magnus, 
the subscapularis, the latissimus dorsi (except its posterior 
surface), and the upper third of the rectus abdominis. 

9. Sometimes the supraclavicular fat and fascia have to 
be removed in addition. 

During the operation 
no effort should be spared 
to preserve : 

1. The axillary vein. 

2. The oephahc vein. 

3. The nerve of Bell. 

(4. The middle or long 

subscapular nerve 
should be retained if pos- 
sible.) 

During the operation 
the exposed chest wall 
must be protected by 
towels wrung out in hot 
saline. At the comple- 
tion of the operation 
the wound is drained in 
order to prevent blood 
accumulating. If a wide area of skin has been sacrifieed, 
it may not be possible to approximate completely the skin 
edges. A deficiency is left, which is later treated by skin 
grafting. After operation the arm is supported upon a 
pillow until the woxmd has healed, and later carried in a 



Fig. 607 . — ^The field of operation after 
radical removal of the breast. 

1. Divided sternal portion of pectoialis major 
muscle. 

2. Divided peotoralis minor muscle at its in- 
sertion into the coracoid process. 

3, Thoracic axis vessels. 

4. Subscapular vessels, 

5, Nerve of Bell lying on the serratus muscle. 

6, Middle or long subscapular nerve. 
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sling until c<»nvHl«‘Kt*en<-e is t*ornplt*tf. Th«> inoveintuits of 
the arm 4»fter ho exti'iisive a loss of muscle are Hurprisiugly 


good (fig. tiOS). 

A C'oui’He of 
prophylactic; 
X-ray treat uumt 
is a valuable aid 
in prevention of 
recurrence, and 
where facilities 
exist this should 
be recommended. 

Results.— The 
results of oj>era- 
tion in carcinoma 
of the breast are 
good if the opt*ra- 
tion has been 
performed thor- 
oughly. Based on 



a three years’ 
freedom from re- 


Flo. 4iOK.~ Shtmin^ inov'**uientH o£ arm a£ti‘r a 
ra4Lli(*al removal i*t the‘ breawt. 


eurrence, the liumlier of cures after radical removal whh over 
80 per cent, iti those cases which had no fxilixthle au'iUnry glands 
(Harrington, Mayo Clinic). When the axillary glands are 
palpable, the numl>er of cures falls to half, or less. 

From various sources it is computed that the average time 
between the patient finding the lump and rt*i>orting it is 
eigliteen months. If this time factor could be reduced, the 
total number of cures would be increased proportionately. 
The Role op Rapuum in the Treatment op Mammary 


Carcinoma 


Radium is advocated by all in inoperable and recurrent 
cases. A few surgeons prefer radium to radical operation, 
but after a w'ave of enthusiasm in 1028 their numbem 


are declining. At the time of writing operation, or 
operation plus radium, is in vogue throughout the world for 
the treatment of comparatively early mammary cancer. 
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Principles of Radinm Treatment in Carcinoma of the Breast. — 
Into the groAvth itself small needles (“5 mg.) are placed about half an 
inch apart. Around the periphery of the growth two rows of larger 
needles are inserted. Larger needles (1*5 mg.) are also inserted into 
the four upper intercostal spaces along the anterior, middle, and 
posterior axillary lines, into the roof of the axilla, under and above 
the clavicle, and over the upper part of the sheath of the rectus. 
About forty or sixty needles are necessary to construct this barrage, 
which, it will be noted, follows essentially the same surface outline 
as that of the complete removal of the breast. Xhe needles are left 
in from seven to nine days. After inflammation has subsided com- 
pletely, that is, in about three weeks to a month, a surface applica- 
tion of radium or a course of deep X-ray therapy is advised. 

SaHOOMA. OS' THE BdRBAST 

Sarcoma of th.e breast is ns-ually of tbe spindle-celled 
variety. It is difficult to diagnose from encephaloid 
carcinoma, but its growth is more rapid, and it is even softer 
tban tbe latter. On incising tbe growth, its friable, pale 
consistency at once makes its nature clear. Tbe condition is 
rare, and it is most often met witb in women between tbe 
ages of 30 and 40. HMetastases occur early, and usually 
determine a fatal issue in a comparatively short time. Even 
wben the breast has been completely removed at an early 
stage in the disease, the prognosis is almost hopeless. 



(^HAi^PER XXXII 

THE THORAX 

INJtJRY TO THE ETINGS AHD PIJElJItA 

XON'-l*K>rK"rRATlN<S 

Compression of tlio oliest Tmimuitk* aspiiyvia) ooc-asionally 

follows such a<*ei<lcnts as iiiiiiin/jc disasters or puui<*s. Th<‘ flf>w' of 
blood in the intrathora<*ic veins is ol>st rii<*te<i^ or fh<‘ dirc*etioii of the 
blood-stream may even Ik* reverst'd. The veins of the hc‘a<l, m*ek, 
and arms l>ec4mie acutely enj?or^ed and c^apillaries rupture, so that 
the |>arts are <lusky or purple in e<ilour, owinijf to extrav^asatcsl 
blood. Sii!>eonjunetivuI and suhinuefius hsernorrlia^es also occur. 
Treatment is symptomatic, aii<l hliHid is ahsorln^fi in two or three 
weeks. 

CUnttHHion of the pleura results in dr^ pleurisy, ami conM*<iiient 
pain on deep insjiiration. If the liinj^c E contused, hical extrava- 
sation occurs, causing a patch <if consolklation. Iliemojjtysis varies 
with the severity of the injury. ITievcntful reco\ery is thi* rule, 
but the risk of infection must Ik* Iwime in mind. 

l4aceration of the lung is usually associated with fracture 
of one or more ribs ; but in some eases, esjx*cially in 
children, serious pulmonary injury is possible without 
fracture of the bony framework. 

The immediate dangers are Bhock, severe htemoptysis, or 
asphyxia following aspiration of blor)d. !Sul>sequently the 
following conditions may develop. 

Hcemothorax — ^vrhich is accompanied by dyspnoea. The 
physical signs resemble those of a pleural effusion, and a rise 
of temperature is usual, as in any condition in which blood is 
extra vasated. The bleeding tends to diminish, as the lung 
collapses. 

Pneumothorax — which ydelds a high-pitched note on per- 
cussion. Pneumothorax is usually associated with hsemo- 
thorax, and therefore adds to the dyspnoea, biit at the same 
time assists in arresting haemorrhage by exerting pressure on 
the bleeding lung. 

Surgical em2yhyse7na is likely to occur if l>oth the parietal 
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and 'visceral layers of pleura are torn. The condition some- 
times spreads widely. Affected tissues yield a crackling sensa- 
tion on palpation, akin to that experienced when handling 
tissue-paper. The air is absorbed uneventfully in a few days. 

Mmjpyema — ^infection of a hsemothorax — ^is always a 
possible danger, especially if bronchitis is latent or actually 
present. 

Treatment. — ^Morphia must be given without delay, in 
order to relieve pain, combat shock, and discourage bleeding. 
The patient is kept at rest, and an ice-bag applied over the 
supposed site of injury. Needling should be performed if 
hsemothorax is suspected. The question then arises. Is 
haemorrhage from the lacerated limg continuing ? Periodic 
estimation of the blood-pressure must be taken, and if a 
steady fall is occurring thoracotomy is indicated, so that the 
patient’s life may be saved by direct arrest of the haemor- 
rhage. In most patients who survive the initial dangers, the 
bleeding ceases spontaneously, and the hsemothorax remains. 
In order to ob'viate the risk of infection, and discourage the 
subsequent formation of adhesions and thickening of the 
pleura, aspiration of the haemothorax should be performed 
about the third or fourth day. The risk of recurrence of 
bleeding from the lung is obviated by oxygen replacement, so 
that negative pressure in the pleura is therefore avoided. 

Careful attention to oral and dental hygiene 'will reduce 
the likelihood of empyema. 

P ENETRATINa 

Puncture of the lung is likely to follow any penetrating 
wound of the chest, such as stab or gunshot wounds. A 
considerable degree of shock follows, and haemoptysis indi- 
cates the pulmonary injury. If a large opening is made 
through the chest wall the negative pressure in the pleural 
ca'vity disappears, and the lung collapses. Inspiratory 
eSorts draw the mediastinum towards the uninjured side, 
which further embarrasses respiration by compressing the 
active limg. During expiration the mediastinum is pushed 
across to the injured side and so to-and-fro movements or 
“ flapping ” result. 
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Dyspnoea, cngorgenient of veins of the tjeek, anti inereas- 
ing enabarrassment of the heart are the obvious features of 
an open pneumothorax. Shock, cardiac failure, and 
haemorrhage are the early dangt'rs, and if the patieiit 
survives, some degree of infection is almtjst inevitable. The 
treatment of a penetrating wound depends upon the urgency 
of symptoms. In the ca.se of an extensive wound the 
immediate necessity is to arre.st any obvious haemorrhage, 
and temporarily to pack tht‘ aperture with an aseptic ptitl. 
Morphia is given as soon as possible. If time and circum- 
stances permit, the parietes should l>e ai>proximated with a 
few stitches. Mediastinal flutter i.s thus c(jntroHe<^l, and a 
short interval is allowed for resuscitative ineaMurt*H. Under 
intratracheal anaesthesia the superficial wound is excised, and 
clots and any foreign bodies are removed frtjrn the* pleural 
cavity. Lacerated portions of tissue are excise<l, and the 
adjacent structures, such as the pericardium and diaphragm, 
are examined. The wound is closed without drainage, and 
treatment is conducted as for a subcutaneous injury. 

Hernia of the lung (syn. pneumocele) occurs cither si»ontancously, 
or as a result of severe damage to the chest wall. In the fornicr case 
Sibson’s fascia yields, and a soft swelling appears Itehind the cdavicle, 
which is readily compressible, but enlarges on coughing. A pad with 
suitable straps should be applied if the swelling causes di.scomfort 
or increases in size. 

INFECTIONS OP THE LUNG AND PLEURA 

Acute Empyema 

Caus^. — ^As with pus in any situation, empyema arises as 
a result of : 

(а) Direct infection, as by penetrating wounds. 

(б) Extension from neighbouring foci of itifection, 
particularly pneumonic and subphrenic. 

(c) Hsematogenous infection. 

CSUnical features are those of a pleural effusion combined 
with toxjeraia. The three cardinal signs of fluitl in the 
chest are diminished movement, a dull x)eTCussion note, and 
displacement of viscera, especially the heart (fig. 609). 
Breath-sounds are usually inaudible, hut are sometimes 
bronchial, especially in children. 
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Occasionally empyemata are localised or situated between 
the lobes, in which case X-ray is a valuable help in diagnosis. 
If untreated, and the patient survives for a sufficient length 
of time, the pus may erode a bronchus and be expectorated, 
or point through the chest wall, usually along one of the 
perforating branches of the internal mammary vessels 
(empyema necessitatis) . 

Needling the chest is always necessary both to confirm 

diagnosis, and also to 
allow bacteriological 
examination of fluid. 
The skin and deep 
structures are infil- 
trated with 1 per cent, 
novocaine, which not 
only ansesthetises but 
also prevents pleural 
reflex. A fine needle is 
used, which is pushed 
into the pleural cavity. 
If no fluid is with- 
drawn, a large needle 
should be substituted, 
which is less likely to become obstructed by fibrin. 

Treatment. — ^In bygone days practically all empyemata 
were treated by rib resection and drainage. During the 
influenzal epidemic of 1918, it was abundantly clear that 
immediate drainage of empyemata associated with pneu- 
monia (synpneumonic) carried a mortality of about 60 
per cent. This is partly due to the fact that the effusion 
occurs, and is diagnosed, while the lung is still consolidated, 
and therefore unable to expand, also adhesions are weak or 
absent. Therefore rib resection causes an open pneumo- 
thorax, with consequent embarrassment of a heart on which 
great demands are already made, and the musculature of 
which is enfeebled with toxaemia. On the other hand, a 
pneumococcal empyema occurs at a later stage when con- 
solidation is nearly or has already abated (postpneumonic), 



T'la. 609. — Posterior view of a generalised 
left-sided empyema. Tlie heart is displaced 
to the right. (Dr. J. E. A. Eynham.) 
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and therefore the lung is expansile. Also adhesions have 
formed, and so walled off the abscess from the pleural cavity, 
and the general condition of the patient is improving. 

The treatment of a streptococcal empyema consists of 
aspiration until the initial brownish turbid fluui has changed 
to definite pus. For practical purr>oses the aspirated fluid 
is allowed to stand in a test tul>e for twelve hours. If over 
75 per cent, of pus is j>resent the adhesions are strong enough 
for oj)eii drainage. Cardiac embarrassnient is relieved by 
aspiration, and adhesions are given time to form. Ahjre- 
over, the general resistance of the piticnt wdll improve in the* 
interval. Aspiration is performed and repeatetl as often as 
necessary', with oxygen replacement if such is considered 
advisable. If repeated aspiration causes infection of the 
chest w’all a catheter should he inserted un<ler local an- 
iesthesia and connected with a w'ater-locked bottle. After a 
jjeriod of two or three weeks the pus l>ecome8 thicker in 
consistency and yellowish in colour. In some oases aspira- 
tion alone is sufficient, otherwise rib resection and drainage 
can now be performed with comparative safety. Treatment 
on these lines has reduced the mortality of synpneumonie 
empyema to about 9 per cent. 

Operation.— -In the case of a generalised empyema the most suit- 
able ribs for excision are the »th in the scapular line, or the 8th in 
the mid-axillaTy line. Drainage at a lower level is likely to be im- 
peded by the diaphragm, and above this the scapula covers a portion 
of the ribs, and the opening is too high to be dependent. Care must 
I>e observed regarding posture. Kitherthe prone position is adopted, 
or the patient is placed with the affected side projecting l>eyon<I the 
edge of the table, with a sand-bag beneath the loin so as to turn 
him slightly towards the sound side. 

Careful consideration must be given to the choice of anaesthetic. 
Kther is a pulmonary irritant and chloroform a cardiac {M>ison, 
therefore gas and oxygen anaesthesia or local infiltration are the 
methods of choice. If local anaesthesia is used, it is advisable, first, 
to infiltrate and divide the skin and tissues so as to expose the 
required rib. The region of the intercostal nerve, which runs along 
the lower costal border, is then infiltrated with novocaine as far hack 
as possible, and the process repeated so as to anaesthetise the nerve 
above and below. An angled needle facilitaites tliis step. 

The incision is made either transversely along the axis of the rib, 
or vertically. In the latter case the fibres of the latissimus dorsi 
are split, and the drainage tulx* can lie inserted precisely opposite 
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the opening in the pleura. The periosteum is incised along the 
rib and separated from the superficial surface witli a periosteal 
elevator. By means of a Doyen’s raspatory the periosteum and 
intercostal vessels and nerve are pushed off the deeper surface. 
From 2 in. to 4 in. of rib are excised with rib shears, the actual length 
depending on the size of the patient. If an intercostal vessel is 
injured a further amount of bone is excised so that it can be securely 
ligatured. Sinus forceps are then thrust through the deep layer of 
periosteum and parietal pleura, and as pus escapes a finger is inserted 
into the opening, so that the gush of pus can be controlled, and 
sudden movements of the mediastinum prevented. 

As the flow of pus diminishes the finger is introduced into the lower 
part of the cavity so as to open any loculi, and flakes of fibrin are re- 
moved with gauze and sponge forceps. If open drainage is contem- 
plated, a flanged tube is introduced, which should only just penetrate 
the pleural cavity, otherwise it may project above the level of the 
pus, and also irritate the expanding lung or rising diaphragm. In 

addition to the flange the tube is also 
^ stitched to the margin of the wound, 

as an extra precaution against it being 
sucked into the pleural cavity. 

Dressings require frequent renewal 
during the first day or so. Expansion 
of the lung is encouraged by blowing 
water from one Woulff’s bottle to an- 
other, or m the case of a child a trumpet 
is useful, provided the noise can be 
tolerated. 

The closed method of drainage pre- 
sents the advantage that during in- 
spiration air is not drawn into the 
pleural cavity, and consequently the 
negative pressxxre which encourages 
Fig. 610. — Closed method of lung expansion is maintained. Also 
drainage. frequent dressings are unnecessary, 

which are exhausting in a debilitated 
patient. The muscles and skin are firmly sutured round the drainage 
tube, which is allowed to project some 3 or 4 in. A glass connection 
is fitted into the drainage tube, and to the other end a rubber tube is 
attached sufficiently long to allow the free end to be submerged in a 
jar containing antiseptic solution, which is placed by the bedside. 
During inspiration the antiseptic rises in the tube, and on expiration 
pus is ejected into the antiseptic (fig. 610). After five or six days 
the drainage tube loosens, but by this time adhesions have formed 
round the sinus. This method can be elaborated by utilising some 
form of suction apparatus. The closed method of drainage is very 
desirable in young children. 

In the case of bilateral empyemata the side containing the larger 
collection of pus is drained, and the opposite side aspirated for a few 
days until the original wound is securely closed by adhesions. 

^ In cases where the minimal amount of disturbance is desirable, as 
in the case of young children or debilitated patients, intercostal 
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drainage can be obtained by means of a special li'ocar and canula 
(fig. 611). If necessary rib resection is performed after the immediate 
crisis has passed, i e. about ten days later. 



Interlobar empyemata, and those in apposition with the 
mediastinum or diaphragm, are unlikely to be diagnosed with 
certainty without the 
assistance of X-rays 
(fig. 61 2) . The radio- 
logical appearance 
resembles that of a 
pulmonary abscess, 
but usually the defini- 
tion is clearer in the 
case of an empyema. 

Although spontane- 
ous cure sometimes 
follows rupture into 
a bronchus, yet delay 
is not advisable, 
owing to the risk of 
subsequent bronchi- 
ectasis. As in the 
case of pulmonary 
abscess, exploratory needhng as an aid to diagnosis is to 
be deprecated, owing to the risk of infecting the general 
pleural cavity. 



Fia. 612 

1. Interlobar empyema. 

2. Mediastinal empyema. 

3 l^iaphragmatie empyema 


The affected portion of lung should therefore be exposed by 
resection of a suitable rib. In the absence of adhesions stitches are 
introduced so as to approximate the parietal and visceral pleura. 
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If delay is unwise the pus is located with a needle, and the empyema 
opened with a diathermy knife or cautery. If the delay of a few 
days can be tolerated by the patient, it is wiser to pack gauze into 
the wound and allow adhesions to form before drainage of the pus. 

Cheohio Empyema 

The term. “ chronic ” is an arbitrary one regarding dura- 
tion of time, but clinically it is applied to those cases which 
require further surgical treatment. 

Causes. — The majority of empyemata become chronic as 
a result of delay in the treatment of acute cases, or by reason 
of faulty or inadequate drainage. 

The actual causes can be summarised as occurring in con- 
nection with the chest wall, the pleural cavity, or the lung, 
although in many oases more than one factor is responsible 
for chronicity. 

(i) Chest Wall . — ^Drainage is inadequate. Either it is not 
dependent, or it is too small to allow free escape of pus. In 
other cases loculi are present, and continually reinfect the 
main cavity. 

Fibrosis of intercostal muscles and thickening of the 
parietal pleural result in inelasticity of the parietes, and 
consequent delay in healing. 

(ii) Pleural Cavity . — ^Foreign bodies are occasionally 
responsible for non-closure, and include drainage tubes, 
aspirated teeth, and separated sequestra. If tuberculosis or 
actinomycosis is present prolonged chronicity is inevitable. 

(iii) Lung . — ^Expansion of the lung is hindered or rendered 
impossible by interstitial fibrosis or thickening of the 
visceral pleura. The thickened pleura also harbours organ- 
isms, and so is a source of reinfection. Bronchial fistulse are 
not uncommon, and occasionally a chronic empyema is 
associated with a neoplasm. 

Treatment. — Obviously it is essential to endeavour to dis- 
cover the cause of the chronicity. A routine clinical 
examination of the chest may suggest the presence of fluid 
or a neoplasm. A probe in some cases shows that the 
drainage is obviously inadequate, or detects the presence of 
a foreign body. 
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A radiograph will demonstrate loculi containing fluid. 
Information regarding the extent and direction of the cavity 
or sinuses can be obtained by means of an X-ray after 
injection of lipiodol (fig. 617). The suspected presence of 
most foreign bodies, including tubes of red rubber (which 
contain sulphur, and are therefore opaque) is confirmed. 

Bacteriological examination of the discharge is likely to 
show a variety of organisms, owing to mixed infection. The 



Fia. 613. — Trocar and oanula for injection of lipiodol tlirough. the 

cricothyroid membrane. 

presence of tubercle bacilli or the ray fungus is of gloomy 
significance. 

Treatmbkt in the first instance consists in removal of a 
foreign body if such is present, and securing adequate 
drainage. If necessary, portions of one or two ribs are 
removed, and loculi are opened so that they drain freely 
into the main cavity. Irrigation by Carrel-Hakin’s method 
promotes healing, both by its antiseptic property, and also 
by softening the fibrous coating over the lung, and so en- 
couraging expansion. Irrigation cannot be used if bronchial 
fistulse are present, as fluid trickles into the lung and causes 
violent coughing. When heahng is proceeding in a satis- 
factory maimer the use of an appliance which exercises 
pressure on the chest wall will expedite closure of the cavity 
(fig. 614). Compensatory scoliosis, flattening of the chest, 
emphysema of the lung, and displacement of the mediasti- 
num all contribute towards obliteration of the cavity. 
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If, after a reasonable trial of the above measures, progress 
is disappointing, more extensive measures must be adopted, 
so that the chest wall and 
lung are approximated. 

Either the chest wall is 
mobilised, or the visceral 
pleura dealt with so that 
the lung can re-expand. 

OPERATIONS ON THE CHEST 
WALL 

Estlander’s operation, which 
consisted of subperiosteal re- 
moval of portions of overlying 
ribs, yields poor results, as the 
chest wall is also rendered im- 
mobile by indurated and fib- 
rotic muscles, and thickened 
parietal pleura. Schede there- 
fore elaborated Estlander’s 
operation and removed these 
structures, as well as the ribs 
and periosteum, with gratifying 
results. A basal ansesthetic 
such as nembutal is advisable, 
reinforced with gas and oxygen 
or local anaesthesia. A flap of 
skin and subcutaneous muscles 
is turned up, and shock and post-operative pain are diminished if 
the intercostal nerves corresponding to the ribs to be resected, to- 
gether with the nerve above and below, are injected posteriorly 
with 90 per cent, alcohol- Schede’s operation is now reserved for 
small empyemata situated laterally, otherwise an extensive thora- 
coplasty m two or three stages is necessary. Regeneration of 
periosteum is discouraged by mopping the beds of the ribs with 
10 per cent, formalin. 

OPERATIOlSrS OK THE LTJNG 

Decortication (Delorme) and discission (Ransohoff) are the mea- 
sures advocated with the object of allowing the lung to expand. 

Discission consists in making a series of incisions through the 
thickened visceral pleura so that it is divided into J-in. squares. 
Although this procedure is simpler than decortication, yet the latter 
operation yields better results. Decortication entails dissecting 
the thickened pleura from the lung, which is a difficult and tedious 
process. These operations are unlikely to benefit as interstitial 
fibrosis will prevent adequate lung expansion. Operations devised 
to allow expansion of the lung are contraindicated in tuberculous 
cases. 

Amyloid disease is likely to supervene in long-standing cases, such 
as those due to tuberculous or actinomycotic infection. 



Eia- 614 — Thoracoplasty splint for 
applying pressure to aid collapse after 
resection of ribs. 
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PULMOKARY TubEEOTJLOSIS 

In a volume of this nature a summary of the surgical 
procedures for the treatment of pulmonary tuberculosis is all 
that can be attempted. For detailed information the reader 
must consult special books. 

Artificial Pneumothorax. — ^This is a simple procedure, and 
practically free from danger. It consists of injecting air 
into the pleural cavity through a needle, a manometer being 
used so that pressure can be regulated. When the puncture 
is made a negative pressure and respiratory variations in- 
dicate that the needle-point is in the pleural cavity. The 
initial dose of 250 c.cm. is injected and increased at sub- 



Fia. 616 — Posterior view of collapsed left lung, after artificial pneumo- 
thorax. The arrows inclioate a cavity in the upper lobe, (Dr. J. £. A, 
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sequent injections until the lung is completely collapsed, as 
shown hy radiography (fig. 616). Pneumothorax is indicated 
in all cases in which one lung is comparatively healthy, 
provided that no advanced cardio-vasoular disease is present, 
and that the patient’s mental state is satisfactory. 

Artificial pneumothorax is especially beneficial in chronic 
cases associated with fibrosis, and is also a valuable means 
of controlling haemoptysis. The main cause of failure is the 
presence of adhesions, which prevent collapse of the lung. 
Fine adhesions can sometimes be ruptmed by increasing the 
intrapleural pressme up to 15 mm. of mercury. A pressure 
higher than this is likely to cause tearing of the surface of the 
lung, with consequent haemorrhage and infection. Attempts 
are sometimes made to stretch adhesions by maintaining an 
intrapleural pressure of 10 mm. of mercury for some weeks. 
If one or two stout adhesions prevent collapse they may be 
divided with a thermo-cautery. Two canulse are intro- 
duced between sixitable ribs. A thoracoscope is inserted 
through one canula, and a cautery through the other, so 
that the adhesion is divided under direct vision. 

Phrenic Evulsion. — ^This operation should be performed 
xmder local anaesthesia, provided the patient is old enough 
to be self -controlled. 

The nerve is exposed through, a horizontal incision situated one 
inch above the clavicle. The omohyroid muscle is drawn upwards, 
and the outer border of the scalenus anticus identified. On retrac- 
tion inwards of the sterno -mastoid, the phrenic nerve is exposed by 
blunt dissection, and is seen passing downwards and inwards on the 
scalenus anticus. The nerve is divided, and the lower end seized 
with artery forceps, and by traction and twisting the nerve is 
evulsed. Usually about 4 in. of nerve are removed. The accessory 
phrenic nerve arises from the nerve to the subclavius or directly 
from the 5th cervical nerve, and passes into the thorax in front of 
the subclavian vein. It joins the main nerve in the thorax, and is 
therefore removed by a successful evulsion. 

Tke result of phrenic evulsion is to diminisb the capacity 
of the corresponding plemcal sac by about one-third. As 
the diaphragm loses its tone this amount increases. The 
diaphragm is sometimes partially supplied by the lower 
intercostal neirves, in which case paralysis is incomplete. 
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Hiaphxagmatio adJh.esions and thickening of the pleura 
will also hamper elevation of the diaphragm. 

Phrenic evulsion is particularly indicated as an accessory 
to artificial pneumothorax, especially if the lung is adherent 
to the diaphragm, or if pneumothorax has failed to collapse 
a thin-walled cavity. Also when the lung is allowed to 
re-expand the required degree of expansion is limited. 
Phrenic evulsion is always performed as a preliminary to 
total thoracoplasty, as a less extensive operation is then 
adequate. 

Thoracoplasty should be considered in cases of unilateral 
long-standing cases of tuberculosis, especially if cavities 



Fio. 616 . — Showing collapse obtained after thoracoplasty. For 
maximum collapse the rib must be excised as far as the transverse process 
(after Brunner). 

or bronchiectasis are present. In these cases artificial 
pneumothorax would be necessary for an indefinite period, 
but thoracoplasty attains the same result, i.e. permanent 
collapse, with more certainty, also further local treatment 
is unnecessary. 

In bilateral cases thoracoplasty is contraindicated unless 
severe haemorrhage occurs from one lung, in which case rib 
resection on that side is sometimes performed in order to 
arrest the periodic bleeding. 

As a preliminary to the operation efforts must be made to 
improve the patient’s general health, and phrenic evulsion 
should be performed. 
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Needless to say, as the operation is severe, the patient 
should be in a reasonably good state of health, and not past 
his or her physiological middle-age.’" 

Operation. — Sauerbrucli’s metliod is usually adopted. This con- 
sists of excision of the posterior ends of the upper eleven ribs as close 
to the costo-trans verse joint as possible (fig. 616). The amount of 
each rib to be removed is approximately as follows : first rib, 2 cm. ; 
second rib, 4 cm. ; and from 6 cm. to 12 cm. for subsequent ribs up 
to the eighth, below which the length decreases. To avoid excessive 
shock the operation is usually done in stages, but owing to scar 
tissue fixing the ends of the ribs already divided, the amount of 
collapse is lessened. The interval between stages should not exceed 
three weeks, otherwise this fixation very seriously interferes with 
falling in of the chest wall. 

The operation is performed under gas and oxygen or local 
ansesthesia according to the patient’s mentality and the extent of the 
intended operation. A moderate dose of some basal anaesthetic is 
useful, especially in nervous patients. A periscapular incision is 
made and the superficial muscles are divided. The arm is drawn 
forwards so as to displace the scapula and expose the subjacent ribs. 
The first six ribs are excised from below upwards, and special care 
is exercised in resecting the first rib, as the 1st dorsal nerve and 
superior intercostal artery pass across the neck. If the condition of 
the patient is satisfactory and a one-stage operation is intended, the 
incision is prolonged downwards so as to expose the lower ribs. 
These are excised from below upwards. A firm bandage is applied 
in order to steady the mediastinum, and the patient is encouraged 
to cough freely so as to expel secretion. 

Wibn’s operation combines resection of the upper five or even 
seven costal cartilages on the same side as the thoracoplasty. These 
costal cartilages are resected as soon as the patient has sufficiently 
recovered from removal of the posterior parts of the ribs. The 
operation is useful when dense fibrosis or bronchiectasis calls for the 
maximum amount of collapse obtainable. 

If the disease is localised, the excision of a limited number of ribs 
may suffice. 

Pneumolysis . — ^This procedure consists of separating the parietal 
pleura from the chest wall, so that the portion of lung beneath is 
encouraged to collapse. The resulting cavity is filled with paraffin 
wax, which is simpler and more adaptable than fat or muscle. 
This operation has its chief application in cases in which a cavity is 
present in one or both apices (apicolysis). 

Abscess oe the LuKa 

Causes. — ^The commonest cause of lung abscess is aspiration 
during an operation of foreign material, suck as blood-clot, a 
tooth, part of a tonsil, or regurgitated food. The majority 
of abscesses follow operations under general ansesthesia. 
Other causes include unresolved pneumonia, pulmonary in- 
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farcts, and penetrating woxinds. An empyema is occasionally 
the result of a Inng abscess, but rarely, if ever, the cause. 

Clixiical Features. — G-eneral signs and symptoms are 
usually evident, and in acute cases include a swinging 
temperature, sweating, anorexia, and wasting. The breath 
is foetid, and pain indicates involvement of the pleura. 
Physical examination of the chest usually reveals a local 
area of dullness, with diminished breath-sounds, and possibly 
signs of a cavity. In stout patients a small abscess is 
naturally difficult to locate with assurance. The common- 
est site for an abscess is the lower lobe of the right lung. 

An abscess is likely to rupture into a bronchus, in which 
case a copious amount of offensive, purulent sputum is 
expectorated. Shreds of lung tissue or elastic fibres can 
frequently be recognised. If the sputum is allowed to stand, 
three layers become evident ; the upper of frothy mucus, the 
central turbid, and the lowest containing debris and pus cells. 
The sputum is frequently blood-stained, but definite 
haemoptysis is less common than with bronchiectasis. 
Clubbing of the fingers occurs in long-standing cases. 

Radiography is of the utmost value, and films should be 
taken from the front, side, and back. Appearances vary 
according to the acuteness or chronicity of the abscess, and 
whether an existing cavity contains pus or is partly air-filled. 
In acute cases respiratory movements are limited, and the 
portion involved appears as an area of irregular density, 
surrounded by a zone of slightly increased opacity, due to 
consolidation. In chronic cases the area of density is more 
circumscribed, and should air be present the upper portion 
of the cavity is translucent. 

liipiodol is of little use, as even if the cavity is partially 
empty granulation tissue prevents entry of the oil. It is 
even stated that lipiodol may disseminate infection to other 
parts of the lung. Exploratory needhng is not justified, 
owing to the risk of infecting the pleural cavity and con- 
sequent formation of an empyema. 

Treatment. — Symptomatic treatment is necessary in acute 
cases. Stimulants, expectorants, sedatives and posture, so 
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that free expectoration is encouraged, all receive considera- 
tion. This treatment is continued so long as the abscess 
drains freely, and shows signs of resolution, but it is inadvis- 
able to delay operative interference for longer than six weeks, 
as otherwise fibrosis and bronchiectasis are liable to develop. 

Operations. — Bronchosco'py with aspiration is the simplest 
form of treatment, but is unlikely to be curative as the 
opening into the abscess is usually small and diffiLcult of 
access ; also it is apt to be obscured by granulation tissue. 
Aspiration is continued as long as improvement is main- 
tained, and granulations can be discouraged by painting 
with 10 per cent, silver nitrate solution. 

Phrenic evulsion is a useful adjunct to treatment if the 
abscess is basal in position and recent in origin. 

Thoracotomy, in the absence of widespread fibrosis or 
bronchiectasis, is comparatively safe, and gives good results 
in selected cases. Unless urgent, the operation is performed 
in two stages. 

Careful localisation is essential, and under gas and oxygen or local 
anaesthesia exposure is obtained by resection of portions of two 
suitable ribs and intercostal structures. The parietal and visceral 
pleurae are encouraged to adhere by the insertion of gauze moistened 
with iodine. The wound is closed. A week later the wound 
is reopened, the gauze is removed, and the lung is explored with 
a needle. On discovery of the abscess, the needle is left in the 
cavity, and the intervening lung incised with a scalpel or diathermy 
knife. Pus is evacuated and loculi opened freely. The cavity is 
packed with gauze moistened with mild antiseptic, and the wound 
closed with the exception of an aperture for the packing. The 
gauze is removed on the third day, and the wound repacked daily 
until healed. Drainage tubes should not be used, on account of the 
likelihood of erosion of the lung and consequent haemorrhage. 

Thoracoplasty, preceded by phrenic evulsion, is sometimes 
advisable if infection is widespread. 

Lobectomy y when the abscess is confined to one lobe, bolds 
out the best prospect of cure, especially when the abscess is 
complicated by surrounding fibrosis or bronchiectasis. 

BROlSrCHIEOTASIS 

Causes. — ^The commonest cause of bronchiectasis is 
unresolved broncho- or lobar-pneumonia. [Pressure on a 
bronchus bv enlarged glands, tumours, or aneurisms oocasion- 
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ally results in bronchiectasis. A chronic lung abscess or 
long-standing tuberculosis is usually associated with some 
degree of bronchiectasis. 

Clinical Features. — The usual symptoms are persistent 
cough and free expectoration, which varies in quantity 
according to the position of the patient. The sputum is 
usually frothy and foetid. Loss of weight, or in the case 
of a child diminution in stature, is sometimes observed. 
Haemoptysis occurs in 25 per cent, of cases, and clubbing 
of the fingers in 60 per cent. 

On examination of the chest the percussion note is dull 
over the affected area. Amphoric breathing and moist 
soimds may be heard, but vary according to the emptiness 
of the dilated tubes. Surrounding fibrosis is likely to 
displace the heart, and in long-standing cases scoliosis 
develops. 

Lipiodol injection, with the patient in such a position that 
the oil gravitates to the affected area, is of great assistance. 
The bronchial tree is out- 
lined, and the site and 
extent of the disease can 
be estimated (fig. 617). 

Treatment . — ^Per- 
manent improvement is 
unlikely, apart from oper- 
ative procedures. In- 
halations, expectorants, 
and postural coughing 
are palliative measures, 
and may render a patient 
comparatively comfort- 
able, and the diminution 
of halitosis will be appre- 
ciated by his neighbours. If a foreign body is present it 
should be removed by bronchoscopy, and aspiration of 
secretion via a bronchoscope at intervals will relieve the 
symptoms. Cerebral abscess is a dreaded complication, as 
with other causes of chronic pulmonary infection. 

46 



£’ia- 617 . — Kadiograpli of broncliiectasisj, 
following lipiodol injection.. 
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Artificial PneuTnothorax , — ^As in th.e case of a lung abscess, tliis 
procedure is unlikely to be successful on account of adhesions and 
surrounding fibrosis. 

Phrenic emulsion is useful in recent or localised cases, and in any 
case is a preliminary step to thoracoplasty. 

Thoracoplasty , — Sufficient ribs should be removed to cause 
generous diminution in the size of the thoracic cavity. The opera- 
tion should be performed in stages, in order to avoid too sudden a 
collapse and flooding of the lung with secretion. A wide amount of 
rib should be excised over the affected area, so that the greatest 
collapse will occur where most needed. 

Lobectomy must always be considered if the patient’s condition 
warrants this somewhat severe procedure and if the disease is con- 
fined to one lobe. Many brilliant cures have resulted from this 
operation. 

Iktrathob-aoic Neoplasms 

Benign 

Mediastinum : 

Subserous lipoma. Fibroma. Teratoma. 

Dermoid, usually in the anterior mediastinum. 

Retrosternal goitre, often calcified. 

Ganglio-neuroma. 

Lung and Pleura : Endothelioma. 

Malignant 

Primary 

Mediastinum : 

Lymphosarcoma, Fibrosarcoma. 

Lung : 

Hilum, i.e. bronchial carcinoma. 

Parenchymatous, i.e. squamoiis-celled carcinoma commencing 
in a lobe. 

Secondary 

Mediastinum ; 

Direct invasion, as from the breast. 

Lymphatic involvement, as from thyroid or breast. 

Lung ; 

Blood-borne metastasis, usually sarcoma. 

Benign neoplasms give rise to signs and symptoms 
according to their size, position, and rate of growth. A 
benign tumour which grows slowly may attain insidiously 
the size of a foetal head, as structures are gradually displaced 
and accommodate themselves in a surprising manner. 
Gradually increasing pressure, especially in children, is 
likely to cause deformity of the chest wall, owing to bulging 
of the ribs or even sternum. 

A tumour in the upper narrow portion of the thorax is 
more hkely to cause trouble from pressure on the oesophagus 
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or tracliea while it is still of coraparatively small size. A 
typical example is the plunging retrosternal goitre with 
recurrent attacks of dyspnoea. 

The symptoms and signs of a benign, thoracic tumour 
naturally vary widely. In the case of a large growth, 
inspection reveals diminished movement and possibly 



Fig. 618. — A fibroma in the anterior mediastinmn. (Dr. J. E. A. 

Dynham.) 


deformity. Percussion over the tumour yields a dull note, 
and on auscultation breath-sounds are absent. 

Radiography is of the utmost value. A simple X-ray 
reveals the tumour (fig. 618). Alteration in position of the 
tumour, after an artificial pneumothorax, suggests that the 
tumoxir is attached to the lung or pleura. Lipiodol injection 
may reveal pressme collapse of part of the limg adjacent to 
the tumour. 

Treatment. — ^Removal of a benign new growth should 
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always be contemplated, otherwise vital structures will 
become eventually compressed, with fatal results. 

Approach to the anterior mediastinum can be obtained by 
splitting the sternum along its whole length, a special chisel being 
used for the purpose (fig. 619). Traction on either side gives a wide 



exposure. If a less-extensive operation is adequate the sternum is 
split to the third space, and then laterally, either on one or both 
sides, as may be necessary. Incisions are carried through the inter- 
costal spaces, the internal mammary vessels are ligated, and the 

two halves of the 
sternum are pulled 
apart. 

A tumour situ- 
ated in the region of 
the hilum is exposed 
by lateral thoraco- 
tomy. An incision 
is made along the 
5th intercostal 
space from the 
angles of the ribs 
behind, to the costal 
cartilages in front. 
If the maximum 
amount of room is 
desirable, the 5th 
Tia. 620. — A mechanical rib retractor rib is excised sub- 

periosteally. Me- 
chanical rib spreaders are introduced (fig. 620), and an excellent 
view of the corresponding side of the thorax is thus obtained. 
Intratracheal anaesthesia is necessary for thoracic operations, in 
order to prevent pulmonary collapse. 

Mal^nant. — Primary malignant tumours of the lungs arise 
either in a bronchus or more rarely in the lung tissue itself. 
Bronchial carcinoma soon causes symptoms, the most 
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prominent of which is an irritable cough. In the early 
stages sputum is small in amount, but often tinged with 
blood, so that tuberculosis is frequently suspected. In the 
later stages brisk haemoptysis is likely to occur, and a 
pTirulent sputum indicates secondary infection. Loss of 
weight and deterioration in health soon follow. Secondary 
changes in the lung include bronchiectasis, and resorption 
collapse of a lobe owing to bronchial obstruction. A 
pleural effusion, usually blood-stained, is commonly present, 
and is liable to infection. 

Involvement of nerves, including the phrenic, left re- 
cxirrent laryngeal, or sympathetic, in which case Horner’s 
syndrome is manifest (myosis, ptosis, anidrosis, and 
enophthalmos). Pressure on veins is a late manifestation. 
Axillary and cervical glands are sometimes involved, and 
secondary deposits in bones are relatively common, and 
may lead to the discovery of the primary growth. Clubbing 
of the fingers and osteo-arthropathy sometimes occur, 
especially if the growth projects into the mediastinum. 

Examination of the chest reveals diminished movement, 
dullness on percussion, altered or absent breath-soimds, and 
possibly evidence of 
effusion. Dilated 
veins are commonly 
seen, and evidence 
of nerve involve- 
ment or venous ob- 
struction is some- 
times present. 

A radiograph is 
usually diagnostic, 
and the tumour 
is seen radiating 
from the hilum. 

Also one or more 
lobes are some- 
times seen to be 
collapsed (fig. 621). 
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By means of a bronchoscope the edge of the tumour is 
usually visible. 

The treatment of bronchial carcinoma is symptomatic, 
although some temporary improvement may follow deep 
X-ray therapy. Aspiration of fluid with or without air 
replacement sometimes diminishes discomfort. The in- 
sertion of radon seeds through a bronchoscope is liable to 
cause mediastiuitis, but intubation with a radon tube is 
useful to maintain an airway and so prevent collapse. Hypo- 
dermic injections of cocaine produce a humane euphoria. 
The average duration of hfe is from six to nine months from 
the onset of symptoms. 

Parenchymatous carcinoma is much less common than the 
bronchial type. The tumour consists of a squamous-celled 
carcinoma, and is usually situated in the upper lobe. Symp- 
toms are slow in appearance, and may be delayed until 
involvement of the pleura causes pain. Cough and expec- 
toration are not in evidence until a bronchus is eroded, or 
compression results in bronchiectasis. A radiograph shows 
a shadow of somewhat unequal density, which closely 
resembles a lung abscess. 

A few of these tumours have been successfully removed 
by lobectomy, and provided the patient’s condition is satis- 
factory and the tumour circumscribed, this procedure should 
be considered. The affected lobe is exposed by thoracotomy, 
and the vagus nerve injected with novocaine. The vessels 
which supply the affected lobe are secured, and the bronchus 
crushed, hgatured, and divided. The lobe is removed, and 
the wound closed with drainage, as infection from •the 
bronchial stump is likely to occur. 

Secondary deposits in the thorax or lung are important from the 
standpoint of prognosis. They are usually readily demonstrable by 
X-rays (figs. 622 and 623). Deep X-ray may cause some recession 
or arrest of growth. 

PUDMOKARY EMBOLISM 

This dreaded complication is the cause of death in 
•1 per cent, of all major operations. In addition to these fatal 
cases, emboli not infrequently delay convalescence and cause 
alarm and anxiety to both surgeon and patient. 
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Much time and labour have been expended in endeavour- 
ing to elucidate the causes of pulmonary embolism. As far 
as our present knowledge carries us, the following pre- 
disposing causes favour embolus production. 

!]^e-operative. — Age of Patient . — ^Embolism is rare under 
the age of 20. The most common decades are the fifth and 
sixth. 

Site of Operation . — ^Pelvic operations, particularly 
hysterectomy and prostatectomy, are most commonly 




Fig. 622. — Secondary deposits Fig. 623. — Intrathoracio sar- 
following carcinoma of the breast. coma. (Dr. J*. E. A. Lynham.) 

(Dr. J. E. A. Liynham ) 

associated with embolism. Operations on the upper part 
of the body are very rarely complicated by pulmonary 
embolism. 

Operative. — Operative Tramna . — ^Tearing or bruising of 
tissues, as by prolonged pressure of mechanical retractors, 
is liable to cause absorption of an excessive amount of 
coagulant substances. 

Post-operative. — Stasis. — ^Post-operative shock and pro- 
longed immobility of the patient favour venous stasis, 
and so encourage intravenous clotting. In operations 
on the upper abdomen subseq[uent diminution of the 
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diaphragmatic excursion favoxirs stasis in the abdominal 
veins. 

Infection . — It was formerly considered that infection of 
the operation field was almost a sine qua non in the pro- 
duction of pulmonary embolism. There is little evidence 
to support this, and Sir Bernard Spilsbury in 120 necropsies, 
in which death was caused by pulmonary embolism, found 
infection present in only 26 per cent. 

In addition to these causes, desiccation, as by pre- 
operative limitation of fluids, haemorrhage during the opera- 
tion, and post-operative vomiting, all lead to diminution of 
body fluids, and consequently predispose to thrombosis. 

Clinically, pulmonary emboli occur in three more or less 
distinct degrees of severity (Lockhart Mummery). 

(i) The patient experiences a sudden sharp pain which is 
aggravated by respiratory movements. Haemoptysis follows, 
and on examination a small patch of dullness and crepita- 
tions are usually discoverable. Recurrences are not 
infrequent, but the prognosis is favourable. 

(ii) Sudden acute preoordial pain occurs, with dyspnoea 
and cyanosis. After a period of acute distress, usually 
lasting for a few minutes, the patient succumbs. 

(iii) The patient gasps, perhaps urgently requests a bed- 
pan, and dies almost immediately. 

The commonest time for emboli to occur is towards the end 
of the second week. As a rule there is nothing to indicate 
that the catastrophe is imminent, and often previous 
convalescence has been uneventful. In a few oases patients 
have complained of oramp-hke pains in the lower abdomen 
or legs. 

Treatment. — Pre-operative . — The avoidance of purgation 
and of limitation of fluids. 

Operative . — ^Trauma must be reduced to a minimum. Self- 
retaining retractors should not overstretch the tissues for 
lon^periods. Unnecessary tearing and bruising of tissues is 
to be deprecated. Loss of blood must be prevented as far 
as possible. 

Post-operative . — The patient should be encouraged to 
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drink freely. If vomiting is troublesome, rectal or sub- 
cutaneous saline should be administered. Thrombosis is 
most likely to occur during the forty-eight hours following 
the operation, and exercises are especially desirable during 
this period, in order to discourage venous stagnation. 

Recent experiments suggest that the agglutinability of the 
blood platelets is less with a diet of carbohydrates than with 
meat. Therefore meat extracts should be prohibited during 
the first few days following operation. 

Within a few hours of the operation active flexion of the hip and 
knee joints should be performed every two hours. In addition, on 
the day following the operation, the patient is encouraged to raise 
the buttocks by pressing the hands into the bed. A few slow and 
deliberate deep breaths should be taken at stated intervals so that 
the piston-like action of the diaphragm squeezes blood out of the 
abdominal veins. These exercises, with elaborations, if necessary, 
are continued until the patient leaves bed, and in addition to lessen- 
ing the risk of embolism, they interest the patient, improve muscular 
tone, and shorten the period necessary for convalescence. 

Tight abdominal binders and many-tailed bandages hamper 
respiratory movements, therefore in the case of susceptible patients 
dressings should be fixed with strips of elastoplast or adhesive strap- 
ping. 

TRENDELElSTBURa’S OEERA-TION 

Several cases are now on record in which an embolus or emboli 
have been successfully removed from the pulmonary artery. As with 

new ” operations enthusiasm is apt to over-rule discretion, and the 
criticism has been levelled that attempts have been made to perform 
the operation in unnecessary cases. The type of case suitable for 
this procedure is one in which the patient is unconscious and the 
heart beat absent. An anaesthetic is only necessary when the wound 
is being closed. A vertical incision is made along the left border of 
the sternum, and a second horizontal incision is carried outwards 
along the 2nd costal interspace. The 2nd and 3rd costal cartilages 
and anterior portions of ribs are rapidly removed, and the pleura 
pushed aside. The pericardium is opened and the pulseless pul- 
monary artery thus exposed. A rubber tube is insinuated along the 
transverse sinus, so that traction delivers the aorta and pulmonary 
artery into the wound and simultaneously acts as a tourniquet. 
The pulmonary artery is incised, and forceps are passed into either 
branch in an effort to extract an embolus A clamp is applied to 
the wound in the pulmonary artery so that adequate circulation can 
continue while the artery is sutured. Adrenalin is injected into the 
left ventricle, the wound in the pericardium is closed, and the 
muscles and skin rapidly stitched together. Professor A. W. Meyer 
of Berlin has reported a series of seven successful cases of embo- 
lectomy. It would appear that this operation should be performed 
more often, in an attempt to “ resurrect the patient from the dead.” 
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THE HEART AND PERICARDIUM 

SxrPPTJBATIVE Perxcarditis 

The causes of pyoperioardium are as foUows : 

Direct infection, as Iby penetrating wounds. 

Local extension, as from an adjacent empyema. 

Blood-home infection, which is the commonest cause, and is 
particularly prone to occTxr as a complication of acute 
osteomyelitis . 

Pus in the pericardium, as is the case with, any fluid, 
produces cardiac distress owing to heart tamponade. This 
condition is due to the presence of fluid in the inelastic 
pericardial sac, which prevents adequate cardiac diastole. 
If a pyopericardium is suspected, the sac must be aspirated. 
The needle is inserted obliquely upwards through the 6th 
space, a full inch from the left border of the sternum, so as 
to avoid injury to the internal mammary vessels. If pus is 
withdrawn pericardostomy should be performed, as although 
the mortality is over 90 per cent., the condition otherwise is 
probably hopeless. 

PEBJCOAUnOSTOMY 

Drainage is obtained either by the anterior or the inferior 
route. The former is the simpler method, but drainage is 
less dependent. 

(а) Anterior . — ^The 5th costal cartilage is excised through a trans- 
verse incision. The internal mammary vessels are divided between 
ligatures, and fibres of the triangularis stemi muscle brushed aside. 
The pleura is displaced by the distended pericardium and is not 
encountered. Should the chest wall be thin the bulging pericardium 
is sutured to the skin so as to diminish the risk of mediastinitis. The 
pericardium is aspirated, opened, and drained by means of a soft 
rubber tube. 

An alternative method of exposing the anterior surface of the 
pericardiiim consists in trephining the sternxim just above the 
xiphoid cartilage. The trephine hole is enlarged towards the left 
with nibbling forceps. The exposed pericardium is picked up by 
means of a suture and opened. The internal mammary vessels are 
not encountered, and the operation can be performed imder local 
anaesthesia. We have foxmd this method to be very satisfactory. 

(б) Inferior . — A vertical incision is made over the left costo- 
xiphoid angle. The rectus muscle is split and the peritoneal 
reflection pushed downwards. If the costo-xiphoid angle is narrow, 
part of the 7th costal cartilage should be excised. The superior 
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drink freely. If vomiting is troublesome, rectal or sub- 
cutaneous saline should be administered. Thrombosis is 
most likely to occur during the forty-eight hours following 
the operation, and exercises are especially desirable during 
this period, in order to discourage venous stagnation. 

Recent experiments suggest that the agglutinability of the 
blood platelets is less with a diet of carbohydrates than with 
meat. Therefore meat extracts should be prohibited during 
the first few days following operation. 

Within a few hours of the operation active flexion of the hip and 
knee joints should be performed every two hours. In addition, on 
the day following the operation, the patient is encouraged to raise 
the buttocks by pressing the hands into the bed. A few slow and 
deliberate deep breaths should be taken at stated intervals so that 
the piston-like action of the diaphragm squeezes blood out of the 
abdominal veins. These exercises, with elaborations, if necessary, 
are continued until the patient leaves bed, and in addition to lessen- 
ing the risk of embolism, they interest the patient, improve muscular 
tone, and shorten the period necessary for convalescence. 

Tight abdominal binders and many-tailed bandages hamper 
respiratory movements, therefore in the case of susceptible patients 
dressings should be fixed with strips of elastoplast or adhesive strap- 
ping. 

TRENDELElSTBURa’S OEERA-TION 

Several cases are now on record in which an embolus or emboli 
have been successfully removed from the pulmonary artery. As with 

new ” operations enthusiasm is apt to over-rule discretion, and the 
criticism has been levelled that attempts have been made to perform 
the operation in unnecessary cases. The type of case suitable for 
this procedure is one in which the patient is unconscious and the 
heart beat absent. An anaesthetic is only necessary when the wound 
is being closed. A vertical incision is made along the left border of 
the sternum, and a second horizontal incision is carried outwards 
along the 2nd costal interspace. The 2nd and 3rd costal cartilages 
and anterior portions of ribs are rapidly removed, and the pleura 
pushed aside. The pericardium is opened and the pulseless pul- 
monary artery thus exposed. A rubber tube is insinuated along the 
transverse sinus, so that traction delivers the aorta and pulmonary 
artery into the wound and simultaneously acts as a tourniquet. 
The pulmonary artery is incised, and forceps are passed into either 
branch in an effort to extract an embolus A clamp is applied to 
the wound in the pulmonary artery so that adequate circulation can 
continue while the artery is sutured. Adrenalin is injected into the 
left ventricle, the wound in the pericardium is closed, and the 
muscles and skin rapidly stitched together. Professor A. W. Meyer 
of Berlin has reported a series of seven successful cases of embo- 
lectomy. It would appear that this operation should be performed 
more often, in an attempt to “ resurrect the patient from the dead.” 



CHAPTER XXXIII 

INJURIES TO BONES 

Contusion of a bone results in traumatic periostitis and an extra- 
vasation of blood under the periosteum. Resolution and absorption 
of exudates usually follows, but in more severe cases a permanent 
periosteal node may persist, e g. the irregular shins of professional 
footballers. As in the case of extra vasated blood in any situation, 
if the resistance of the patient is low or infective foci exist, sup- 
puration may ensue. A subperiosteal abscess results, and unless 
opened without delay it may cause necrosis of the underlying bone. 

Treatment of a contused bone consists of rest and cold applications, 
which exert a vaso -constricting effect, and thus limit oozing. If 
infection threatens, then fomentations are applied, and if oedema 
or fluctuation is detected, an incision is made down to the bone in 
order to reduce tension and, if suppuration has occurred, to allow 
the exit of pus. 


FRACTURES 

A fracture is caused by direct violence, indirect violence, 
or muscular action. Tlie predisposing causes are divided 
into th-ose which are due to general or constitutional dis- 
turbances, and th-ose due to local conditions. 

1- Greneral. — (a) A.ge. — ^Fractures, especially greenstick, 
are common during the toddling ’’ period, wh.en co- 
ordination and balance are being acquired. During tlie 
subsequent growing years separated epipbyses are common, 
and the prime of life predisposes to dislocations. Towards 
the end of life senile atrophy predisposes to fracture, e g. 
intracapsular fracture of the neck of the femur. 

(b) General disease of bone, e.g, osteomalacia, generalised 
fibrocystic disease, and osteogenesis imperfecta. 

Generalised fibrocystic disease is associated with parathyroid tumour 
and an increase of blood calcium. Cases are reported in which 
removal of the tumour has caused an immediate fall in the calcium 
content of the blood, and re-formation of bone (p. 813). 

Osteogenesis imperfecta, or fragilitas ossium, is characterised by 
marked predisposition to fractures, which may be evident at birth, 
or manifests itself during childhood. Thus the foetus may he still- 
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bom, which is not remarkable, as the skull may be merely a mem- 
branous bag with perhaps a few islands of bone, or many fractures 
may be present at birth and the child drags out a precarious exist- 
ence for a few months. In less-marked cases multiple fractures 
occur during childhood, often at the least provocation, but this 
tendency lessens as maturity is reached. The disease is familial, 
and is associated with blue sclerotics which are not thinned, as in 
buphthalmos, but are abnormally translucent. This translucency is 
due to some peculiarity of the fibrous tissue, and it is a significant 
fact that sprains are more common than usual in these cases. 

The cause of this condition is some inherited defect in the evolution 
of connective tissue cells. Normally some of these cells become 
specialised into healthy fibrous tissue, and others into osteoblasts, 
but in osteogenesis imperfecta the fibrous tissue is poor in quality 
(e.g. blue sclerotics, sprains), and instead of the development of 
osteoblasts evolution stops short at cartilage cells. 

Treatment consists in attention to the general health and pro- 
tection from injury. 

(c) Neuropathic conditions, e.g. tabes and general para- 
lysis of the insane. Attendants in asylums are sometimes 
unfairly accused of roughness wh.en fractures occur in 
patients under th.eir charge. 

2. Local. — (a) Inflammatory conditions, e.g. acute osteo- 
myelitis. 

(&) New-growbh., e.g. local cysts, malignant growths, either 
primary or secondary. 

(c) Local atrophy, e'.g. tuberculous arthritis, infantile 
paralysis. 

(c2) Erosion of hone, e.g. aneurism. 

Eractures which are predisposed to by local causes are 
particularly likely to occur in bones which are imsupported, 
e.g. femur, humerus, or clavicle. 

Varieties oe Fraotxjre 

1. Simple . — The bone is broken in one place, and no other 
important structures are injured. 

2. Compound . — ^The fragment communicates with the 
external air, either through the skin, Ixmg, or mucous 
membrane. 

3. Complicated . — Other important structures are injured, 
such as vessels, nerves, joint, or viscera. 

4. Comminuted . — ^The bone is broken into more than two 
pieces. 
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6. Impacted.— One fragment is driven into the other, so 
that abnormal mobility may not be evident. 

6. Qreenstich. — The fraotxzre is incomplete, the bone 
bending, so that it is partially fractured transversely and is 
further damaged by a longitudinal split. This type occurs 
in children. 

7. SporUaneous. — ^The bone fractures as a result of violence 
insufficient to fracture a normal bone. This tj^pe occurs as 
a result of pathological conditions. 

Clinical Features. — ^A history of injury is usually obtain- 
able from the patient, or from a witness of the accident, and 
in some cases a distinct “ crack ” is audible. On examina- 
tion some or all of the following clinical features may be 
recognised : 

(i) Pain . — If the patient is conscious, and not under great 
emotional stress, pain is referred to the site of the fracture. 

(ii) Loss of function, which varies with the individual bone. 

(lii) Deformity, which is either longitudinal, lateral, or 

rotatory. The initial deformity is due to the direction of 
violence, contraction of muscles, and the influence of gravity, 
and the deformity is maintained by spasm of muscles, gravity 
and extravasation of exudates. 

(iv) Other Signs of Injury. — These may be absent or 
extensive. In the case of a simple fracture, extravasated 
blood usually reaches the siuface in two or three days. 

(v) Abnormal Mobility . — ^Is present unless the fracture 
is of the greenstiok or impacted variety. 

(vi) Crepitus . — ^This sign can be detected if the fragments 
are adjacent and not impacted. It must obviously be sought 
for with gentleness and discretion, owing to consequent pain, 
and the possibility of causing further injury. 

It oarmot be too strongly emphasised that even in cases 
in which there is but the merest possibility that a bone may 
be fractured, an X-ray should be taken. Otherwise the 
“ reasonable s kill and care ” of the practitioner may be 
questioned, and no other branch of surgery is more damaging 
to a practitioner’s reputation. It has been said that “ bones 
are not filled with red marrow, but with black ingratitude.” 
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UNIOlSr OF FItACTXJBJES 

The changes which occur around the ends of a fractured bone 
resemble those which result from any wound, but the ultimate result 
is the formation of bone. 

As a consequence of the injury to blood-vessels at the time of the 
fracture, an extravasation of blood occurs aroimd the fragments. 
After a few days absorption commences, and pigment from the 
disintegrated corpuscles stains the surrounding tissues. Connective 
tissue cells proliferate, new blood-vessels are formed, and granu- 
lation tissue is found around the fragments. Osteoblasts, derived 
from the deep layer of the periosteum and from the bone itself, 
invade the granulation tissue, and callus, which gradually increases 
in density, is formed. If the fragments are ad3acent, or a bridge of 
periosteum unites them, ensheathing ” callus is formed around the 
bone, and if the medullary cavities are adjacent, they are gradually 
connected by a bar of internal callus.” If the medullary cavities 
are separated from each other they become sealed off by a layer of 
compact bone. 

Owing to its comparative avascularity, the compact bone is the 
last to unite. If the bone unites in an anatomically correct position, 
the ensheathing and internal callus may practically disappear, so 
that, even when a dry bone is examined, it may be difficult to ascer- 
tain that a fracture has ever occurred. Although callus formation 
IS proceeding normally, some weeks elapse before sufficient calcium 
is deposited for the callus to be clearly seen in an X-ray. 

Treatment of Ebactijres 

Eirst-aid treatnaent consists of fixation of the bone by 
improvised means, and transportation to a suitable place for 
subsequent treatment. Eractuxes of the spine, pelvis, and 
lower extremity must receive necessary attention at the 
site of the accident, prior to transport to hospital or else- 
where for deliberate treatment. 

Treatment of a simple fracture falls under three headings, 
i.e. reduction, fixation, and restoration of function. 

(a) Reduction* — This is necessary in all cases in which 
displacement is present to such an extent that the sub- 
sequent utility of the limb would be jeopardised should union 
occur in the faulty position. If reduction is necessary it is 
effected with or without an anaesthetic, depending on the 
power of adjacent muscles and the associated degree of pain. 
It is important to place a limb in such a position that 
muscular relaxation is obtained ; thus, in the case of 
fractures below the knee, flexion of that joint relaxes the calf 
muscles, and facilitates manipulation of the foot. Clinical 
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examination and possibly X-rays have previously indicated 
the direction of the deformity^ and traction and rotation 
are used in directions necessary to restore alignment . 
Reduction should be attempted as soon as possible after 
the fracture is sustained, as infiltration by exudates and 
their subseq^uent organisation render successful mani- 
pulation increasingly difficult. Unless reduction is 
obviously satisfactory, confirmation should be obtained by 
radiology, but in any case a tape measure will exclude 
longitudinal deformity. 

Local anaesthesia is increasing in popularity as an aid in 
the reduction of fractures. 

Method of Injection. — 2 per cent, solution of novocaine in saline 
is used, and is injected into the haematoma which surrounds the 
fragments. A previous X-ray is advisable so as to locate the exact 
site of the fracture. The skin is sterilised, and a small subcuticular 
wheal is raised by injecting novocaine with a hypodermic needle. 
A -S-mm. needle is inserted so that the point is adjacent to the frac- 
ture, and a 20-c.c. syringe is attached to the needle. The piston is 
withdrawn, and the appearance of blood-stained fluid in the barrel 
indicates that the haematoma is reached. If no fluid, is withdrawn 
the needle must be reinserted. 'When the haematoma is tapped an 
adequate amount of novocaine is injected. If necessary injections 
are made from different angles. Thus in the case of a Colles’s fracture 
novocaine is injected from the flexor and extensor aspects of the 
wrist, and in the region of the avulsed styloid process of the ulna. 
The amount of novocaine required naturally varies with the site and 
extent of the fracture, but average quantities are 20 c.c. for fractures 
near the wrist, 40 c.c. for a Pott’s fracture, and perhaps as much as 
100 c.c. for a fracture of the femoral shaft. After injection gentle 
pressure is maintained for five to ten minutes, by which time muscu- 
lar spasm disappears and the parts can be manipulated painlessly - 
If necessary a Steinmann’s pin or a Kirschner wire can be inserted 
after suitable injections of novocaine. 

The use of local anaesthesia in simple fractures, as compared with 
a general anaesthetic, has the following advantages : 

(i) The fracture can be reduced single-handed. 

(ii) Local anaesthesia can be used in patients unsuited for a general 
anaesthetic, which in the case of fractures is often of necessity deep 
and prolonged, 

(iii) In cases associated with shock, pain is relieved and the 
fracture can be reduced without undue delay. 

(iv) The patient can co-operate with the surgeon. Thus in the 
case of fracture of the humerus the patient can sit up, and even 
assist in the application of the splint, 

(v) Reduction can be confirmed immediately by X-rays, and if 
necessary further manipulation can be performed before sensation 
returns. 
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(vi) Unless eonfllnemeiit to bed is necessary, tbe patient can depart 
as soon as satisfactory reduction is confirmed. 

(vii) The patient may refuse a general anaesthetic. Local 
anaesthesia, as in any circiunstance, is unsuitable for young children. 
Also, tinless an X-ray is obtainable before reduction is attempted, 
a general anaesthetic is advisable, unless the exact site of the fracture 
can be determined with reasonable exactitude. 

Spinal, regional, or local anaesthesia yields excellent results in 
reduction of fractures. Spinal anaesthesia, especially in the case of 
compound or complicated fractures, is ideal for fractures of the 
lower extremity, although local anaesthesia is adequate in simple 
cases. Similarly, compound fractures of the upper extremity can 
be dealt with after injection of novocaine into the brachial plexus. 

In the case of fractaires of the shaft of long bones, manipu- 
lation sometimes fails, and prolonged extension is then 
necessary. This can be obtained by means of adhesive 
strapping, or in the case of the lower limb, Beasley’s ice-tong 
callipers may be used to grasp the femoral condyles. Prefer- 
ably Steinmarm’s pin or Kirschner’s wire is used to transfix 
the condyles, in the case of a fractured femur, or the os calcis 
if the tibia is fractured. Care must be taken that traction 
on a wire does not cause it to cut through cancellous bone, 
such as the os calcis. Sufficient weight is applied to stretch 
contracted muscles, and counter-extension may be obtained 
by raising the foot of the bed. X-rays, preferably portable, 
are used to gauge the results of extension. 

(6) Fixation. — ^If reduction is satisfactory, the fragments 
are fixed xmtil union has occurred, the length of time required 
depending on the individual bone and age of the patient. 
Thus the thick weight-bearing bones of the leg require a 
longer period of fixation than the arm or forearm bones, also 
fractures unite more quickly in children than in adults. The 
patient’s weight and occupation also influence the time 
during which fixation is necessary. 

Adequate fixation can also be obtained by a plaster casing, 
or by a variety of splints, but any apparatus applied must 
adequately control the fragments without risk of injury to 
the soft parts, such as pressure sores, or interference with 
the circulation. 

Among other materials which are sometimes used for 
support may be mentioned Gooch splinting, and poro- 
46 
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plastic material, which, is softened by immersion in warm 
water, and whicb can then be moulded as desired. These 
supports are used according to the ingenuity of the surgeon 
and the local needs of the fracture. 

The limb must be inspected frequently after manipulation 
and the application of splints or bandages, as further 
extravasation may occur, with consequent tightening of the 
bandages. This is particularly liable to occur in the case of 
fractures in the region of the elbow joint, which are put up 
in a flexed position. Blueness of the fingers, sluggish return 
of subonychial circulation following pressxire on a nail, or 
diminution of the pulse, are indications of undue pressure. 
Immediate relaxation of bandages is essential, otherwise 
myositis fibrosa or even gangrene is liable to follow. 

If there is no necessity for the patient to remain in bed, 
split plaster of Paris casing is very satisfactory, but this 
shotdd not be applied until swelling has subsided, otherwise 
imperfect fitting will ensue. 

In many cases, provided that fixation can be maintained, 
the patient is encouraged to use a fractured limb. This 
“ functional activity during treatment ” is 
strongly recommended by Lorenz Bohler of 
Vienna, and use of a limb during union of 
a fracture prevents atrophy of bone and 
muscles, and discourages troublesome stiff- 
ness and adhesions. Furthermore the patient 
is often enabled to continue his occupation, 
and the length of time necessary for recovery 
is shortened (fig. 624). 

(c) Restoration of Function. — Unless the 

Bohier’s maiie- patient is able to use the limb, massage 
able waikin-g should be commenced on the day following 
poratio^ reduction of the deformity, provided that 

plaster cast. entails no risk of displacing the frag- 

ments. Massage relieves pain, diminishes 
muscular spasm, and by improving the circulation encourages 
the absorption of exudates and maintains muscular tone, 
and must be applied by a properly trained person. If applied 
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too vigorously it may cause further oozing from torn 
muscles, etc., and tends to induce or maintain muscular 
spasm rather than relieve it. A good working rule is that 
massage should soothe and relieve pain, and if pain is caused 
or aggravated by the procedure, then massage should be 
modified or suspended. 

Passive and, later, active movements are allowed as soon 
as possible, the actual time varying with individual frac- 
tures. Thus in the case of a fracture of the lower end of the 
radius, stiffness from adhesions in tendon sheaths is more to 
be feared than imperfect anatomical apposition of the frag- 
ments, whereas, in the case of a weight-bearing bone, correct 
alignment, maintained until it is secured, is highly desirable. 
Purther details are mentioned in connection with individual 
fractures. 

COMPLIOATIOHS OP A PEAOTtniE 

1. General 

(i) Shock. — ^The degree of shock associated with a 
fracture depends on the size of the bone or bones afiected, 
the temperament of the patient, and the associated circum- 
stances. As with any injury, a severe lesion may pass almost 
unnoticed during a period of great excitement. Practure 
of both femora is often fatal. 

(ii) Fat Embo lism . — ^A rare complication, which some- 
times follows the shattering of a large bone, e.g. by a bullet 
or fragment of shell (page 83). 

(iii) Aseptic Traumatic Fever. — ^This is due to absorption 
of fibrin ferment from extravasated blood, and resembles 
the fever which occurs in the case of any simple wound. 

(iv) Delirium Tremens. — ^This condition, fortunately much 
rarer than formerly, may be divided into three stages. 

(«) JProdromal Stage . — ^The first indications are usually noticeable 
about the third day, and consist of sleeplessness, semi-conscious 
muttering, anorexia, marked constipation, and tremors of the hands 
and tongue, which is heavily coated. The patient is restless, and the 
pulse usually shows considerable variations. 

(6) Stage of Violence . — ^This stage either gradually follows the 
prodromal stage, or develops abruptly. In the latter case, calamities 
are likely unless the condition has been anticipated. The patient 
suffers from hallucinations, sometimes of persecution, or perhaps 
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with a reptilian background, and may inflict serious injuries on him- 
self or others. Insensitiveness to pain is a marked feature, and the 
patient may drag himself along with a fractured leg trailing behind 
him- The patient’s struggles and attempts to overcome restraint, 
combined with sleeplessness, resxilt in exhaustion , 

(c) Stage of Exhaustion . — ^This is characterised by extreme 
feebleness, and may terminate in coma and death. The pulse is 
raised, while the temperature varies, periodically becoming sub- 
normal. The prognosis is improved if sleep can be induced without 
the aid of excessive drugging. 

Treatment. — ^Delirium tremens sometimes occur in the most 
unlikely patients, but in cases where an alcoholic tendency is sus- 
pected, careful watch should be observed for the prodromal symp- 
toms, as early recognition and appropriate treatment may prevent 
the onset of actual delirium and exhaustive struggles. Sedatives 
and aperients are indicated, and a moderate amount of alcohol is 
given, in the hope that it will prevent the onset of delirium. Pre- 
cautions are taken to obviate further damage to the fracture, and 
if circumstances permit, a plaster of Pans casing should be applied. 
The patient must be under continuous supervision, with adequate 
assistance immediately at hand, and in the case of delirium super- 
vening, control by means of a strait-jacket may be necessary. 

(v) Hsrpostatic Pneumonia. — This condition is liable to 
occur m elderly patients who are confined to bed for more 
than a few days, particularly if they are “ fat and wheezy.” 

(vi) Cmtch. FaJbsy. — ^AIl crutches should he supplied with a 
suitable hand-grip, so that weight is transmitted chiefly 
along the arms, and not by pressure on the axillae. A drop- 
wrist, due to musculo-spiral involvement, has followed only 
fotu* hours’ use of crutches unsupplied with hand-grips. 

2. Local 

(i) Sone. — (a) Mal-union . — ^Although union in the correct 
alignment is always desirable, particularly in the case of 
weight-bearing bones, yet in some cases mal-umion does not 
appreciably afiect the function of a limb, e.g. most fractures 
of the clavicle unite in a faxilty position, but the utility of 
the arm is unimpaired. If mal-union is likely to interfere 
with the function of a limb, manipulation may be attempted 
during the first month, while the callus is still soft. In later 
cases reconstruction of the fracture is sometimes necessary, 
or osteotomy may be performed. 

(6) IKs-union. — This is a rare condition in which union is occurring 
in a satisfactory manner, hut some grave constitutional disturbance, 
e.g. enteric fever, undermines the reparative powers of the patient, 
so that callus is absorbed. 



INJURIES TO BONES 


733 



Fig. 625. — A false joint following an 
nnnnited fracture of the shaft of the 
humerus. (H.C.S- 401.1.) 


Fig. 626. — Old fracture 
of the patella. The frag- 
ments are united hy a band 
of fibrous tissue. (R.C.S. 
3519.1.) 



(c) Non-union . — This term is applied bo those fractizres 
which, in the opinion of the surgeon, will not xmite by the 
natural processes of repair. The condition includes absolute 
non-xmion, fibrous union, and pseudoarthrosis, in which a 
false joint is formed, the synovial 
membrane being represented by 
an adventitious bursa, which 
forms between the fragments 
(fig. 626). 

Non-union is predisposed to by 
local and general causes. General 
causes include old age, debility 
from any cause, conditions which 
exercise a devitalising effect on 
the bone marrow, e.g. malaria. 


syphilis, and some disorders of the central nervous system, 
such as tabes dorsalis. 

Local causes are numerous, and infection is probably the 
commonest, associated as it may be with necrosis and 
sclerosis of the bone. Other causes include inefficient blood 
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supply, e.g. the neck of the femur (particularly if the 
retinaoular fibres are torn), failure of apposition (such as 
commonly occurs in transverse fractures of the patella, 
fig. 626), interposition of soft parts, and inefficient fixation, 
which must be marked, as some fractures, notably of the 
ribs, unite firml y in spite of want of fixation. Tumours of 
bone predispose to fracture ; in the case of secondary car- 
cinoma, union may occult, but a fractuLre caused by sarcoma 
will not unite. 

Tbeatmeitt. — ^T his is first directed to any cause which is 
amenable to treatment, and if necessary the general health 
of the patient receives due attention. Locally, delayed 
union is combated by efficient reduction and immobilisation 
for a further period in plaster of Paris, or an accurately 
fitting splint. Various substances have been injected be- 
tween the fragments in order to stimulate reaction, and in 
some cases a few c.c. of the patient’s own blood appear to 
exert a beneficial effect. Bier’s passive congestion may also 
be a useful stimulus to imion. 

If union does not occur, then operative measures are 
indicated, the simplest being exposure and fixation of the 
ends of the bone, which are “ freshened ” if necessary. 
Metal plates and screws exert a deleterious effect upon the 
vitality of the bone, and bone screws, plates, or pegs are 
preferable. The best method, if circumstances permit, is by 
means of an autogenous bone graft, which not only acts as 
an internal splint, but also brings healthy bone cells, which 
reinforce those in the devitalised bone. Thus an inlay graft 
from another bone is the most suitable line of treatment, as 
a sliding graft from the same bone will share to some extent 
the atrophy consequent on prolonged fixation of the fracture. 

(d) New-grotvth . — Some surgeons consider that sarcoma 
occasionally results from a fracture, but the possibility of 
coincidence is always a diffioxilt factor to eliminate. 

(it) Muscle. — ^If fracture occurs in a bone clothed with 
muscle, some matting of the muscular fibres is liable to 
occur as a result of organisation of extravasated blood and 
exudates, and the consequent liability to stiffness is com- 
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bated by massage and movements as soon as these pro- 
cedures can be adopted without risk of displacement of the 
fragments. 

Two additional complications in connection with muscles 
need special mention : 

(а) Myositis Fibrosa . — Sometimes occurs in the calf 
muscles, following prolonged recumbency, but it is most 
commonly seen in connection with the flexor muscles of the 
forearm (syn. Volkmann’s ischa?mio contracture). The 
deformity is encouraged by excessive flexion, but may also 
follow pressure of extra vasated blood in the flexor sheaths, 
and consequent interference with the normal supply of blood 
to the muscle fibres. Prophylactic measures include 
avoidance of circulatory disturbance, especially excessive 
flexion of the elbow joint. If swelling and induration of the 
forearm muscles is profuse, timely incisions into the sheaths 
of the muscles relieves tension and so permits restoration of 
venous drainage. If contracture has ocoixcred, sliding the 
muscles from the internal condyle improves the condition. 

(б) Myositis Ossificans . — ^Deposition of bone in a muscle 
consequent on a fracture most commonly occurs in the 
brachialis anticus (fig. 627), but other muscles occasionally 
affected are the quadriceps and adductors of the thigh. The 
condition is due to extensive laceration of periosteum and 
muscle. Displaced bone cells find an agreeable nidus in the 
blood extravasated in the muscle, and proceed to carry on 
their normal function of laying down new bone among the 
muscle fibres. After a period of four to six weeks an 
indurated mass is palpable in the muscle, and sufficient 
calcification will have occurred to be seen in an X-ray. 

Massage and movements merely stimffiate the osteoblasts 
to increased efforts, hence the hmb should be kept at rest for 
at least six months. Localisation of the mass will then 
occur, and if sufficient disability then exists to warrant such 
a procedure, the misplaced bone can be removed without 
serious damage to the enveloping muscle. 

(iii) Joint. — ^Either true or false ankylosis are liable to 
occur as a result of a fracture of the neighbouring bones. 
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TitrrB ankylosis is usually of the fibrous variety, and is 
particularly liable to occur if the joint is implicated by the 
fracture, owing to organisation of blood. Limitation of 
movement may follow ex-cess of callus formation, e.g. 



Fig. 627. — Myositis ossificans of tlie bracliialis anticus muscle, following 
a fracture of the shaft of the humerus. 


fracture of the head or neck of the radius. Complete bony 
ankylosis can only occur when both or all the bones forming 
the joint are severely damaged. 

False ankylosis sometimes follows adhesions between 
muscle fibres, or fascial planes between the muscles. Myositis 
fibrosa baa been referred to elsewhere. Limitation of move- 
ment as a result of adhesions of tendons in their sheaths 
is a complication particularly to be dreaded in the case of 
fractures in the region of the wrist or ankle, in which situa- 
tions the tendons lie in close apposition with the bones. 
Thus, particularly in the case of a CoUes’ or Pott’s fracture, 
early movements are imperative. 

Osteoarthritis must be mentioned as a sequela of mal- 
union of a fracture, particularly in the case of weight- 
bearing bones. Owing to alteration in the direction of the 
lines of stress, an undue strain is thrown on the joint, and 
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tlie penalty exacted for this abuse is early degeneration of the 
joint above the fracture. Thus mal-union of a fractured 
femur in youth or early manhood is liable to be followed by 
osteoarthritis of the hip joint in middle age. 

(iv) Nerves. — ^Nerves, particularly those which lie adjacent 
to bones, are liable to be involved as a result of immediate 
injury by the jagged fragments, or some few weeks later by 
callus formation. The former is much the commoner, and 
appropriate tests should always be carried out when the 
patient is first seen in order to test the function of any nerve 
which may have been injured. 

Nerves which are frequently injured at the time of the 
fracture are the ulnar, in the case of supracondylar fracture 
or separation of the lower epiphysis of the humerus, and the 
musculo-spiral (10 per cent, of cases), as it lies in its groove 
on the humerus. The median nerve is occasionally injmred, 
as it lies in front of the elbow and wrist, in connection with 
fractures of the lower end of the humerus or radius, especially 
if associated with much deformity. The commonest nerve 
to be involved in callus is the musculo-spiral, partly on 
account of its close relationship to the humerus, and partly 
because perfect alignment in the case of the humerus is not 
always considered necessary, and consequently a considerable 
amount of callus is formed. 

(v) Blood-vessels. — ^Arteries or veins are sometimes rup- 
tured immediately at the time of the fracture. Extravasa- 
tion of blood occurs, which, in the case of an artery, is liable 
to result in the formation of a false aneurism. If the arterial 
wall is only incompletely damaged the weakened wall may 
subsequently 3 deld, with the formation of a true saccular 
aneurism. 

Vessels are occasionally occluded by the pressure of 
displaced fragments, the classical example of this occurrence 
being pressure on the popliteal artery by the diaphysis of 
the femur in the case of separation of the lower epiphysis, 
which is displaced forwards. 

(vi) Skin. — ^Pressure sores, as a result of the application of 
splints and plasters, should be avoided by reasonable care 
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and foresight, e.g. pressure over the tuber ischium resulting 
from the ring of a Thomas’s splint is anticipated by accurate 
fitting and adequate padding. Leather rings and supports 
may be softened by the application of soap, and parts likely 
to exert pressure should be covered with chamois leather. 

Extensive pressure sores are likely to occur under a 
plaster of Paris casing if bony prominences are ill-protected, 
or if pressure is allowed to indent the casing before the 
plaster has sufifioiently set. Persistent localised pain, follow- 
ing the application of a plaster, should be investigated by 
removal of the plaster, or by cutting a window. If this 
step is not taken the gradual diminution of the pain should 
not lull the surgeon into a sense of false security, as it may 
in reality indicate the onset of gangrene. If infection occurs 
beneath a plaster it can be recogiaised by a local patch of 
warmth over the affected area. In neglected cases the 
presence of pus, or the odour emanating from beneath the 
plaster, leaves no doubt as to the presence of infection, even 
to the most casual observer t 

(vii) Infectioii. — ^If the fracture is compound, and efforts 
to prevent infection are unsuccessful, then the general and 
local complications of infection supervene. Locally, necrosis 
of bone and delayed union are probable, and the surrounding 
soft tissues may be involved, e.g. secondary haemorrhage, 
gas gangrene. 

As a rule the general clinical mardfestations of infection 
are not severe, as the open wound associated with a com- 
pound fracture provides an exit for infiammatory exudates. 

More detailed accounts of the effects of local and general 
infection are to be found in the chapters dealing with the 
structures involved. 

IisrniOATioisrs for Opbratioit 

The indications for operative interference in connection 
with a fracture can be classified as immediate, intermediate, 
or remote. The fimt group includes those cases in which an 
emergency operation is necessary, the second comprises 
fractures which require operative interference after the 
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lapse of a few days, while remote indioations include 
surgical measures devised to combat late complications. 
These indications only refer to fractures of bones of the 
limbs ; such conditions as fractures of the skull, spine, or 
pelvis are considered separately. 

(i) Immediate. — (a) Complicated fractures, such as rup- 
ture of, or pressure on, the main vessels of a limb, may 
require operative interference in order to control haemor- 
rhage, or to diminish or obviate the risk of gangrene. 

(6) Compound fractures, provided the condition of the 
patient is satisfactory, must be operated upon immediately 
in order to diminish the risk of infection. Each hour’s delay 
allows infection to become more securely established, and if 
much blood has been lost or a tourniquet has been applied, 
then the devitalised tissues are particularly susceptible to 
bacterial invasion. 

An anaesthetic is given, and, if necessary, the clothes are 
cut along the seams in order to expose the injury. The 
wound is temporarily covered with a gauze pad soaked in 
suitable antiseptic, such as 1 : 80 carbolic acid or 1 : 1000 
flavine, and the surrounding skin cleansed with ether soap 
and spirit, a nail brush being used if necessary. The edges 
of the wound are then excised, and it is explored in order 
to secure haemostasis, and any foreign bodies or frag- 
ments of bone detached from the periosteum are removed. 
Severely lacerated or grossly contaminated fascia or muscle 
is excised, and the wound cleansed with a suitable antiseptic, 
carbolic acid 1 : 20 being very efficient. Some surgeons 
prefer to smear the wound surface with B.I.P.P., but care 
must be taken not to leave more than a minimum of this 
preparation in the woxmd, as some patients display an 
idios 3 mcrasy towards iodoform, and vomiting, delirium and, 
later, pigmentation of the gums may result. The wound, 
having been sterilised as adequately as possible, is closed 
partially or completely according to circumstances. Thus, 
in the case of a severely contused and contaminated woTmd, 
particularly if circumstances have necessitated a few hours’ 
delay, only a few stitches are inserted so that, if inflam- 
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matory exudates occur, they have a ready exit, and 
two or three days later secondary suture can be perforrued 
if conditions are favourable. In the case of more recent 
wounds with little contamination, adequate suturing may be 
performed with bright prospects of healing by first intention, 
and thus the compound fracture is converted into a simple 
one. It is often possible, during an operation on a com- 
pound fracture, to reduce the fracture openly by manipula- 
tion of the fragments, but no extensive separation of soft 
tissues is permissible in the presence of potential infection. 
Needless to say, no foreign bodies, such as plates or screws, 
should be used to maintain apposition, as infection is thereby 
rendered almost inevitable, resulting in devitalisation or even 
necrosis of the bone, and a sinus which discharges until the 
offending metal is removed. After operation the limb is 
suitably immobilised, with traction if necessary. 

(c) If a compound fracture is associated with extensive 
damage to the soft parts, particularly the main vessels or 
nerves, then immediate amputation may be the most desir- 
able line of treatment. This is especially the case in the 
lower limb, which possesses less vitality than the arm. 

(ii) Intermediate. — (a) Complicated fractures, particularly 
those in which a large joint or an important nerve is involved, 
usually require operative interference. In the case of joint 
involvement, the advantages of operation are twofold. 
Firstly, blood-clot can then be evacuated, so that its 
organisation into troublesome fibrous adhesions is prevented, 
and secondly, mechanical fixation of the fragments is usually 
possible, so that early movements can be safely instituted 
without the risk of displacement recurring. For example, 
a fracture of the outer tuberosity of the tibia is exposed by a 
lateral incision, the blood in the knee joint evacuated, and 
lavage performed with saline solution if necessary. A bone 
peg or screw is readily isaserted, so that the tuberosity is 
firmly held in its normal position, and the tibial plateau 
thus restored. Passive movements of the knee joint are 
oo mm enoed the following day, and a full range of movement 
can confidently be expected. Injury to a nerve at the time 



INJURIES TO BONES 


741 


of fracture may be incomplete or complete. In the former 
case, recovery usually follows, but in complete injuries it is 
impossible to be certain whether the lesion is physiological, 
(due to compression or concussion), or anatomical, in which 
case the nerve is completely divided. Physiological lesions 
are much the commoner, an intraneural haemorrhage being 
the usual condition, due to partial rupture of the nerve 
sheath, and consequent extravasation of blood. However, 
if the functions of the nerve are completely absent at the 
end of two weeks, it must be assumed that it is anatomically 
divided, and exposure, with a view to suture, is advisable. 
It is, of course, of paramoxmt importance to test the func- 
tions of all nerves possibly implicated before immobihsing 
the limb, so that involvement is not overlooked. Paralysed 
or paretic muscles must be supported during the period 
which elapses while evidence of recovery is awaited. 

(6) In some cases, in spite of adequate attempts at 
reduction, mal-position persists. This is a common occur- 
rence in connection with separation of an epiphjTsis, owing 
to the jagged diaphysial fragment piercing and becoming 
buttonholed by the periosteum. It is becoming increasingly 
recognised that a good anatomical result is necessary for 
perfect physiological function, and this is particularly so in 
the case of weight-bearing bones. 

In some situations manipulation is unlikely to overcome 
the existing deformity, e.g. fracture of the shafts of the 
radius and ulna at the same level. Unless adequate re- 
duction is obtained, cross-union is likely to occur with 
consequent limitation of pronation and supination. 

Operations designed to secure adequate reduction are 
usually performed a few days after the accident. This 
interval allows the lymphatic circulation to become re- 
established so that any organisms which accidentally gain 
admission to the wound during operation can be dealt with 
efficiently. If operation is delayed beyond this period, 
organisation of extravasated blood and exudate, and, at a 
later date, the formation of callus, add considerably to the 
difficulty of apposing the fragments. Moreover, bony 
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spicules are absorbed, and tbe ends of the fragments become 
rounded, which mitigates against interlocking of the frag- 
ments. When operation is performed at the exjjiration of a 
few days, the fragments usually dovetail in a sufficiently 
fi-rm manner to render mechanical fixation unnecessary, 
otherwise wires, screws, or plates may be utilised in order 
to fix the fragments, especially in such situations where 
early movements are desirable. Rone plates and screws 
(fig. 628) are much to be preferred to those composed 
of metal, which frequently cause absorption of adjacent 
bone and consequent loosening of the screws. In some 
cases actual infection occurs, either as a result of some 
flaw in the operative technique, or at a later date as a 



Fig. 628 . — Ox bone plates and. screw. 


result of blood-bome infection, e.g. following boils or ton- 
sillitis. Removal of the foreign bodies is then necessary. 

(c) Small bones and bony processes are best treated by 
operation, provided sufficient separation exists to render 
impairment of function probable. Thus a transverse 
fracture of the patella, fracture of the olecranon process, or 
avulsion of the great tuberosity of the humerus are treated 
by wiring or pegging, pro'vided that the general condition 
of the patient is satisfactory. 

(iii) Remote. — (a) In some cases of severe multiple in- 
juries, a fracture must, of necessity, be merely supported 
until the condition of the patient permits of attention being 
directed towards its treatment. If extravasated blood and 
inflammatory exudates have begun to organise, attempts 
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at manipulation are unlikely to be successful, and exposxire 
and fixation of the fragments will be necessary if good align- 
ment is to be obtained. 

(6) Late complications sometimes arise in connection with 
the soft struotxires. In connection with muscles, myositis 
fibrosa and ossificans have already been mentioned. In- 
volvement of a nerve in callus is uncommon, and if a mixed 
nerve is implicated, parsesthesia, followed by pain, and 
finally muscular paresis result. The affected nerve is 
exposed, freed from callus, and buried in adjacent muscle. 
Rarely an aneurism, arterial or arterio-venous, demands 
surgical interference. 

(c) Non-union or mal-union may occxtr. The causes and 
treatment of the former condition, in connection with long 
bones, have already been discussed. In addition, trouble- 
some non-union commonly occurs in the scaphoid bone of 
the wrist. This non-union usually results from failure to 
recognise the existence of the fracture, the condition being 
treated as a “sprained wrist.” If pain and weakness persist 
in spite of prolonged and adequate fixation, then the 
fragments should be pinned together with a small bone peg. 

Mal-union may require surgical attention, e.g. in the case 
of a Pott’s fracture-dislocation, reconstruction of the 
fracture with adequate reposition is sometimes necessary, 
or an osteotomy of the tibia is sometimes performed in order 
to correct eversion. 

Spbciax. Pkaotuiibs 

Face and Jaw 

The Superior Maxilla is fractured either as a resialt of a 
direct localised blow, or a portion of the alveolar border 
is broken off in efforts to extract a tooth. In the former 
case comminution is probable, and the fracture is frequently 
compotmd, on account of involvement of the maxillary 
antrum. If the fracture extends to the alveolar border, 
crepitus is usually obtainable. Treatment consists in the 
application of lead lotion in order to discourage haemorrhage, 
mouth-washes, and nasal irrigation, while if the alveolar 
border is involved a dental splint may be advisable. 
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Complications which, sometimes follow are extensive 
extravasation of blood, surgical emphysema, infection, 
necrosis of bone, and aspiration pneumonia. 

The Zygomatic Arch may be fractured and depressed by a direct 
blow. Unsightly deformity results, and anaesthesia of the cheek 
may occur owing to pressure on the infraorbital nerve. If the arch 
cannot be elevated by digital pressure from within the mouth, a 
small incision is made over the depressed bone, through which a 
blunt hook is introduced. The hook is manipulated around the 
arch, which is then drawn forwards into position. If this procedure 
fails the lip is everted, and a small incision made through the reflec- 
tion of mucous membrane at the junction of the cheek and gum, 
through which a blunt instrument is passed, e.g. curved scissors. 
The instrument is manipulated so that it passes between the arch 
and the superior maxilla, and leverage is then applied so as to ele- 
vate the bone. Some extravasation of blood results, but is unevent- 
fully absorbed- Reposition of the depressed arch should always be 
performed, otherwise the cheek remains permanently flattened. 

The Nasal bones are commonly fractured as a result of 
direct violence. The fracture usually occurs near their 
lower margin, but in more severe injuries the root of the nose 
may he driven in towards the base of the skull. In these cases 
the septum is commonly fractured and displaced. Epistaxis, 
oonsiderahle swelling, and surgical emphysema may result. 
Consolidation speedily occurs, hence replacement must be 



Fio. 629. — Lower Jaw. 

1. Commonest site, anterior 
to the mental foramen, through 
the canine fossa. 

2. Through the angle or 
ascending ramus. 

3. Coro no id process. 

4. N*eck of condyle. 


undertaken without undue delay. Under anaesthesia a pair 
of rubber-covered sinus forceps are introduced, one blade 
into either nostril, and the fragments levered into position. 
The nasal cavities are packed with gauze soaked in carbolised 
paraffin, or other suitable antiseptic. The packing is 
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ctanged daily, the nasal cavities being irrigated at the same 
time, and consolidation occurs in about ten days. 

The Inferior Maxilla is usually fractured in one of four 
situations (fig. 629). 

(i) The coronoid process is sometimes fractured, diagnosis 
only being possible by means of a radiograph. 

Only slight displacement occurs, as the temporal muscle is 
inserted over the inner surface of the process and so retains 
the fractured portion in position. Treatment consists in 
supporting the jaw by means of a four-tailed bandage for 
three weeks. 

(ii) The neck of the condyle is occasionally fractured, in 
which case it is displaced forwards and inwards by the pull 
of the attached external pterygoid muscles. Localised pain 
occurs on movements of the jaw, and crepitus is detected by 
the patient or surgeon. Removal of the condyle shortens 
the period of disability, and obviates the likehhood of limita- 
tion of movement. 

(iii) The ascending ramus may be fractured, usually in the 
region of the angle of the jaw. Little displacement occurs, 
as the masseter on the outside and internal pterygoid muscle 
on the inner aspect sandwich the fragments between them. 
The injury is suspected on account of persistent localised 
pain, and is confirmed by an X-ray. Treatment consists in 
supporting the jaw for three weeks. 

(iv) The body of the jaw is the part most commonly 
fractured, usually as the result of a blow with a fist. The 
fracture frequently occurs in the region of the canine fossa, 
the bone being weakened by the depth of the socket for the 
canine tooth. As the mental foramen is situated posteriorly, 
the inferior dental nerve and vessels are not implicated. 
Occasionally the fracture is bilateral, in which case the 
central portion of the jaw is displaced downwards by the 
anterior belly of the digastric muscle and the muscles 
attached to the genial tubercles. Owing to the firm 
attachment of the muco -periosteum to the bone, the fracture 
is almost always compound. 

Diagnosis is usually obvious, as speech and swallowing are 
47 
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impaired. Blood-stained saliva trickles from the month, 
and irregularity of the line of the teeth is apparent. Crepitus 
can be elicited if considered necessary. 

Treatment consists, in the first instance, in supporting the 
fracture by means of a four-tailed bandage. This consists of 
about 3 ft. of 4-in. bandage, which is divided at either end 
so as to leave 6 in. intact in the centre. A small aperture is 
cut to accommodate the symphysis menti. The centre of 
the bandage is applied to the jaw, and the two lower tails are 
then carried upwards and tied across the summit of the head, 
while the two upper tails are carried backwards and tied 
beneath the occiput. The four tails are then tied together 
in order to prevent the bandage slipping. 

As the fracture is compound, infection from the mouth is 
likely, particularly if pyorrhoea or infected teeth are present. 
Warm antiseptic mouth-washes are therefore used almost 
continuously. The diet obviously must be confined to 
fiuids, which are taken through a rubber tube until sufficient 
consolidation occurs. 

Fixation of the fragments should be undertaken by 
the dental surgeon, the most satisfactory appliance being 
an interdental sphnt which fits over the teeth adjacent to 
the fracture. A corresponding splint is fitted to the upper 
jaw, so that fixation of the two splints secures immobilisa- 
tion. Any obviously septic teeth, or an interposed tooth, 
are removed when the splint is being fitted. 



Fio. 630. — Clavicle. 


1. Commonest site, at junction of outer flattened and. inner pyramidal 
portions. 

2. Bet'ween the conoid cuid trapezoid ligaments 

3. Acromial tip. 

4. Inner extremity, between the rhomboid ligament and sterno- 
clavicular joint. 
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Wiring of the teeth together, or the fitting of wire splints, 
is much less satisfactory than the intermaxillary splint. 

Complications of fracture of the lower jaw are mainly 
due to infection. Thus necrosis of hone and delayed union 
are not uncommon, while submaxillary cellulitis may require 
operative interference. Aspiration pneumonia is a grave 
danger, particularly in old or alcoholic patients with pro- 
nounced dental sepsis. 

Upper Extremity 

The Clavicle is the commonest bone to fracture, indirect 
violence being the usual cause. Fractures most frequently 
occur in one of the following four situations (fig. 630) : 

(i) Acromial Tip . — ^This fracture is due to direct violence, 
such as a sharp blow on the shoxilder. Separation occurs 
owing to contraction of those fibres of the deltoid muscle 
which are attached to the fragment. If strapping is un- 
successful in retaining the fragment in position and reheving 
pain, then an operation should be undertaken, and the tip 
screwed or pegged in position. 

(ii) Acromial End . — ^This fracture is also due to direct 
violence, but displacement is slight, as the fracture occurs 
between the trapezoid and conoid ligaments, and thus the 
two fragments are held in position. Localised pain and 
tenderness suggest the presence of the fracture, which often 
requires a radiograph for confirmation. The apphcation of 
strapping and a sling for three weeks is usually sufficient. 

(iii) Sternal Ervd . — This is the least common situation for 
fracture, and as a rule httle deformity occurs, since the small 
inner fragment is steadied by the sterno-clavioular ligament, 
and the outer fragment is anchored to the jxmction of the 
firat rib and costal cartilage by the rhomboid ligament. The 
application of a sling for two or three weeks is usually all the 
treatment that is necessary. 

(iv) Greater Convexity . — ^This is an exceedingly common 
fracture, and is usually due to indirect violence, such as falls 
on the hand or shoulder. It is frequently met with in the 
hunting field and on the football ground. 

A greenstick variety occasionally occurs in children and 
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is liable to be overlooked, but the definite localised tender- 
ness and reluctance to move the arm should arouse suspicion. 
The frequency of fracture at this site is accounted for by the 
fact that it is the junction of two curves, also the bone on 
the outer side is flat and the inner side pyramidal, hence 
the internal architecture undergoes adjustment at this site. 
Subsidiary reasons are that the bone is weakened in this 
situation by the groove for the subclavius muscle, and also 
by the foramen for the nutrient artery. 

Diagnosis is usually obvious, even at a distance, as the 
patient is seen supporting the elbow on the injured side 
with the opposite hand, and flexing his head to the affected 
side in order to relax the stemo-mastoid muscle. The outer 
fragment is displaced in three directions — downwards by 
gravity, forwards by the ptdl of the pectoral muscles, and 
inwards by contraction of the muscles inserted into the 
bicipital groove, notably the latissimus dorsi. The inner 
fragment is tilted upwards to a slight extent by the sterno- 
mastoid muscle, but the obvious projection of its outer end 
is chiefly due to displacement downwards of the outer 
fragment. 

If displacement is slight, all that is necessary is to place a 
pad in the axilla, steady the fragments by passing strapping 
over the site of fracture, and apply a sling for three weeks. 
If deformity is pronounced, then various methods have 
been utilised, among which may be mentioned the following : 

If even slight deformity is undesirable, the patient should 
be confibaed to bed for three weeks, with a small sandbag 
between the scapulae, and the arm bandaged to the side. 

Strapping is applied over 
the fragments for additional 
support, and a pad should 
be retained in the axilla. 

If the patient prefers am- 
bulatory treatment at the 
cost of some deformity, then 
Sayre’s method is very suit- 
able (fig. 631). A pad of 



Pia. 631. — Sayre’s method, of 
strapping applied for fracture of 
tlie left clavicle. 
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cotton-wool, sprinkled with, boric powder, is placed in the 
axilla. This acts as a fulcrum, and levers the external frag- 
ment outwards, thus correcting inward displacement. A 
3-in. strip of adhesive strapping is applied so as to encircle 
the middle of the arm, the loop being fixed by safety-pins, 
and the remainder of the strapping is carried aroimd the 
back to the opposite side of the spinal furrow. The loop 
acts as a fulcrum, so that, when the elbow is brought for- 
wards, the outer fragment is carried backwards, thus reducing 
the anterior deformity. At the same time the elbow is 
pushed upwards, so as to correct the downward displace- 
ment due to gravity. The arm is fixed in this position, i.e. 
with the elbow carried forwards and pushed upwards, the 
forearm resting on the opposite side of the chest by means 
of a second strip of strapping, which passes from the opposite 
clavicle down the back of the hand and forearm, under the 
elbow, and upwards along the back of the arm. An 
apeirture is cut to accommodate the olecranon process, car^ 
being taken that the edge does not press upon the Tilnar 
nerve. A broad bandage is then applied to the arm and 
chest. After two weeks the strapping is removed, and re- 
placed by a sling, movements being gradually regained. 

Some degree of mal-union is the usual result, but no disability 
results. In the case of gross mal-union, excessive drooping of the 
shoulder girdle may cause traction on the inner cord of the brachial 
plexus, which becomes stretched over the normal first rib. Thus 
similar features are produced to those caused by a cervical rib. 
Reconstruction of the fracture or excision of part of the first rib may 
be necessary in order to relieve nervous symptoms. If fracture of 
the clavicle is caused by direct violence, the subjaeent structures 
are sometimes injured, e.g. the subclavian vessels, brachial plexus, 
or pleura. In cases where fracture is due to indirect violence, these 
structures are protected by the subclavius muscle, and prolongation 
of deep cervical fascia mto the axilla, which in this situation consists 
of a dense felted membrane. 

Fractures of tbe Scapula occur in connection witb tbe 
coracoid process, acromion process, neck, or body (fig. 632). 

(i) The coracoid process, on account of its protected 
situation and sturdy structure, is rarely fractured. The 
kick from a badly held gun, or other severe localised blow, 
occasionally results in fracture. Owing to extensive 
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ligamentous attachments, only slight displacement of the 
fragment is possible, and elevation and fixation of the arm 
for two or three weeks is sufficient. 

(ii) The acromion 'process may be detached by localised 
direct violence. Crepitus is obtainable if a sufficiently large 
fragment is detached. Owing to the attachment of the 
trapezius and deltoid muscles, separation is usually slight, 
but if troublesome the detached fragment should be fixed 
in position by a screw or peg. 

(iii) The neck of the scapula may be fractured through 
the articular surface, a small fragment, usually including the 
origin of the long head of the triceps, being separated down- 
wards. Fracture also occurs through the anatomical 
neck, i.e. running downwards from between the base of the 


Fia. 632. — Scapula. 

1. Acromion process. 

2. Coracoid process - 

3. Portion of glenoid fossa. 

4. Anatomical neck- 

5. Surgical neck. 

6. Stellate fracture of the 
body. 


coracoid process and the glenoid fossa, or through the sur- 
gical neck, in which case the fracture commences above in 
the suprascapular notch. In either case the articular sur- 
face is displaced downwards by the weight of the arm. On 
inspection some flattening of the shoulder is apparent, which 
superficially simulates dislocation of the joint ; however, 
reposition is easy, but the deformity recurs when support is 
withdrawn. In some instances dislocation of the shoulder 
and other injuries are associated. 
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Treatment consists in elevating the shoulder by means of 
a large axillary pad or other suitable support, the arm being 
then bandaged to the side for three or four weeks. 

(iv) Fractures of the body of the scapula are caused by 
severe and direct injury. Any degree of damage is liable to 
result, from a simple crack to a star-shaped comminution, 
In any case, little separation occurs owing to widespread 
muscular attachments, although extensive bruising or a 
large haematoma commonly co-exists. Treatment consists 
in the application of cooling lotion and support by strapping 


Fia. 633. — ^H-amerus. 

1. Anatomical neck. 

2. G-reater tuberosity (tbe smaller tuberosity is 
omitted). 

3. Surgical neck. 

4. Shaft above the insertion of the deltoid. 

5. Shaft below the deltoid. 

6 . Supracon dylar. 

7. Y-shaped into the elbow joint. 

8- Internal condyle. 

9. Internal epicondyle. 

10. External condyle. 



and a sling. Evacuation of a haematoma is sometimes 
desirable. 

Eractures of the Humerus (fig. 633). 

(i) Up'per End . — ^The anatomical necTc is rarely fractured 
as a result of direct violence. Extensive effusion occurs, and 
although crepitus can usually be detected, the exact diag- 
nosis is uncertain without a radiograph. 

If complete detachment has occurred, reposition is difficult 
owing to the impossibility of controlling the loose head of 
the bone. Should reduction be unsatisfactory, and a full 
range of movement is desirable, then the head of the bone 
should be removed. Pegging it back into position results 
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in callus formation, especially if early movements are in- 
stituted in order to prevent stiffness of muscles. 

The surgical neck is commonly fractured as a result of 
falls on the shoulder, and this fracture may complicate a 
dislocation of the shoulder. The upper fragment is abducted 
by the supraspinatus muscle, while the shaft of iJhe bone is 
drawn inwards by the muscles inserted into the bicipital 
groove, and upwards by the deltoid, triceps, and biceps. 
Extensive extravasation occurs, which confuses the diagnosis, 
but the roimd contour of the shoulder remains (fig. 679), and 
the head of the bone can still be felt under the acromion 
process. The elbow is held away from the chest, and the line 
of the shaft, when prolonged upwards, passes internal to the 
glenoid fossa. Crepitus is obtained unless impaction is 
present, in which case the diagnosis is suggested by local 
tenderness and shortening of the arm, as measured from 
the acromion process to the external condyle. 

Treatment consists in reduction under anaesthesia and 
fixation of the arm in the abducted position with an axillary 
support. If reposition is unsatisfactory, the patient should 
be confined to bed, with the arm fixed in a Thomas’s splint 
and weight-extension applied, the strapping being carried 
up the arm to just below the site of fracture. Should the 
position still be unsatisfactory, and if the age and occupation 
of the patient demand the minimum of disability, then opera- 
tion should be performed. The fracture is exposed by an 
incision which passes between the deltoid and pectoralis 
major, the cephalic vein being displaced inwards. The 
fragments are cleared of soft parts, and firm interlocking often 
renders the use of mechanical fixation unnecessary. In the 
case of a fracture complicating a dislocation, the head of 
the bone can be controlled readily by means of a screw- 
driver, which is thrust into, and so impales, the fragment. 
Leverage can be exerted readily and the dislocation 
reduced, after which attention is directed to reposition of 
the fracture. 

Injury to nerves, particularly the circumflex and musculo- 
spiral, is an occasional comphcation. 
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Either tuberosity may be avulsed, the greater particularly 
in association with dislocation of the shoulder joint. If 
considered necessary, the avulsed fragment is exposed and 
pegged back into its original position. 

Separation of the epiphysis occurs between the ages of 
6 and 20. It is uncommon, owing to the conical shape 
of the diaphysis, which fits into the correspondingly 
cup-shaped epiphysis. Displacement is sometimes partial, 
and can occur in any direction. The signs resemble those 
of fracture, but the age of the patient and soft character of 
the crepitus are of assistance in distinguishing the conditions. 
Accurate reposition is essential, otherwise limitation of 
movement is probable, and also interference with growth, 
particularly in young children. Manipulation often fails if 
separation is complete, as sometimes the cup-shaped 
epiphysis lies in such a position that it is impossible to 
appose the conical diaphysis ; while in some incomplete 
cases the diaphysis protrudes through the periosteum and 
so becomes button-holed. In either case, the bone should 
be exposed by operation and manipulation under direct 
vision, or, in incomplete separation, division of periosteum 
will permit of easy reduction. 

(ii) Shaft . — Eraotures of the shaft of the humerus are 
usually easily recognisable, and deformity varies with the 
site of the fracture. If above the deltoid muscle, the upper 
fragment is drawn inwards by the muscles inserted into the 
bicipital groove, while the lower fragment is drawn outwards 
by the deltoid and upwards by the biceps and triceps. If 
fracture occurs below the deltoid, then the upper fragment 
is displaced outwards by the deltoid, and the lower inwards 
and upwards. 

Immediate injury to the musculo -spiral nerve occurs in 
about 10 per cent, of cases, but involvement in subsequent 
callus formation is a rare event. Myositis ossificans 
developing in the braohialis anticus, and non-union, are 
other not uncommon complications. 

Treatment consists in manipulation in order to restore 
alignment, and if this is satisfactory, all that is necessary 



754 A SHORT PRACTICE OF SURGERY 

is to encircle the arm with Gooch splinting and bandage 
the arm to the side. As an alternative, a light plaster of 
Paris casing is utilised, particularly if frequent adjustments 
are inconvenient. 

If abduction is desirable, an aeroplane splint may be used, 
which consists of three segments in three planes, one of 
which is applied to the chest wall, a second supports the arm 
in right-angled abduction, and the third supports the fore- 



Fig. 634, — A type of aeroplane splint for fractures of the upper 
end of the humerus. 

arm at right angles to the arm (fig. 634). The advantage of 
this splint is that complete abduction is maintained, and 
adduction is readily regained. The disadvantages are that 
it is cumbersome, and internal rotation of the lower fragment 
is liable to occur. 

If manipulation fails to restore alignment in a satisfactory 
manner, then extension must be applied. This is best 
obtained by means of a small Thomas’s splint. The patient 
is confined to bed, and the splint applied with adequate 
extension, counter-pressure being obtained by apposition of 
the ring with the axilla. The limb is supported by pieces 
of rubber or flannel chpped to the bars of the splint, and 
supination of the forearm prevents internal rotation of the 
lower humeral fragment. The carrying angle is preserved 



rssTJxmiES to bones 755 

by approximating tbe lower fragment to tbe inner bar of 
the splint. 

Extension can also be obtained by means of Sir Robert 
Jones’s flexed arm splint, which, is a modiflcation of Thomas’s 
splint (fig. 635). The ring 
is set at right angles to the 
lateral irons, which are flexed 
to a right angle. A pro- 
longation of the irons in the 
region of the elbow joint 
allows for fixation of strap- 
ping and consequent exten- 
sion. The strapping is 
applied to the arm, and is 
fixed to the prolongation by 
means of rubber bands or 
metal springs. The forearm 
is maintained in a position 
of supination, and thus 

internal rotation of the lower „ „ , , 

« . . T - . -I splint for fractures of the numeral 

fragment is obviated. shaft. 

Middeldorpf’s triangle, 

formerly much in vogue, should never be used, on account 
of the likelihood of oedema of the hand, and internal rotation 
of the lower fragment. 

In cases where manipulation and extension fail to secure 
efiS.cient reduction, operation must be considered, if adequate 
ftmction, in accordance with the patient’s age and occupa- 
tion, is desirable. 

(iii) Lo'wer End, — ^Fractures of the lower end of the 
humerus are either supracondylar, fissured into the elbow 
joint, involve either condyle, or result in separation of the 
epiphysis. 

Supracondylar fractures are usually due to falls on the 
hand. The lower fragment is displaced backwards, and 
is pulled upwards by the triceps. If lateral displacement 
occurs as well, it is usually in an outward direction. The 
condition has been mistaken for a posterior dislocation 
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of the elbow joint, but the following points of distinction 
should prevent error : 

{a) In the case of fracture the normal relationship of bony 
points around the elbow is unaltered. 

(6) Measurement from the acromion process to the 
external condyle is shortened in a fracture, as compared with 
the opposite arm. 

(c) The anterior projection of the lower end of the upper 
fragment forms an obvious swelling or is palpable in the case 
of a fracture, while if a dislocation has occurred, the ole- 
cranon process is unduly prominent. 

(d) A fracture can usually be readily reduced, provided 
the patient tolerates this procedure, but the deformity 
recurs. 

(e) Crepitus is obtainable if a fracture is present. 

In cases seen after a few hours’ delay, extensive extrava- 
sation masks many of the above signs, and a radiograph 
is necessary for accurate diagnosis without discomfort to 
the patient. 

Treatment consists in reduction rmder anaesthesia. 
Steady traction is exerted on the elbow, which is then flexed. 
The limb is then bandaged in flexion, which may be in- 
creased in two or three days as swelling diminishes. 
Reposition is confirmed by an X-ray, preferably stereoscopic, 
as the lower end of the humerus is obscured by the radius 
and ulna. If reduction is inefidcient a further attempt 
should be made. If this fails, then weight-extension or open 
operation should be considered. 

Continuous care must be exercised in observing the cir- 
culation of the limb. The extravasation already present in 
the antecubital fossa, possibly reinforced by that caused by 
additional trauma during manipulation, is liable to interfere 
with the circulation of the forearm. Hence the radial pulse 
and subungual circulation are carefully noted, and impair- 
ment of either is the signal to reduce the angle of flexion, 
otherwise a grave risk is incurred of the development of 
ischaemic contracture of the flexors of the forearm. In the 
flexed position the stretched triceps then acts as a posterior 
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splint, and extension is an easier movement to regain than 
the power of flexion. 

T- or y -shaped fractures are usually the result of a fall on 
to the elbow. If complete separation has occurred, crepitus 
is usually obtained, and in any case involvement of the 
articular surface results in the elbow joint becoming dis- 
tended with blood. 

If no local nor general contra-indication exists, operation 
should be performed so that blood can be removed from the 
joint and the fragments fixed in position. 

Separation of the lower eptphysis frequently occurs, 
and it is the commonest epiphysis in the body to separate. 
The line of separation, however, more commonly occurs on 
the diaphyseal side rather than actually through the 
epiphyseal cartilage. This accident can occur at any age 
up to 16 or 18. At the age of 6 or 6 years the centre for the 
internal epicondyle appears, this centre remaining separate 
from the main epiphyseal mass, until about two years before 
union with the shaft. Hence from about 6 years until 16 
separation does not include the epiphysis for the internal 
epicondyle. 

The signs and symptoms closely resemble those of a supra- 
condylar fracture, with the exception that crepitus is softer. 
Treatment is conducted on similar lines, accurate reposition 
being essential, as any initial deformity may be magnified as 
growth continues. Particular care should be taken to 
maintain the “ carrying-angle.” Should cubitus varus sub- 
sequently develop, the groove for the ulnar nerve on the 
internal condyle of the humerus acts as a pulley, and con- 
stant friction is then likely to cause a locahsed patch of 
fibrosis in the ulnar nerve, and increasing paresis of the 
corresponding muscles. 

Reduction by manipulation commonly fails, owing to the 
jagged diaphysis buttonhohng the periosteum. A posterior 
incision exposes the site of injury, and after enlarging the 
buttonhole reduction is simple. Eirm interlocking can 
usually be obtained, and if mechanical fixation is necessary, 
the epiphyseal cartilage must not be damaged, and a plate 
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or other apparatus must be removed when union has 
occurred, otherwise growth will be impaired. 

Fractures of the condyles are due to direct injury, and the 
elbow joint is implicated in both oases. Fracture of the 
internal e'picondyle, or separation of the epiphysis occasion- 
ally occurs, and does not involve the joint. If the joint is 
affected, operation should be performed so that blood may 
be removed, and the fragment of bone is fixed in position. 
Fractures of the internal condyle are sometimes associated 
with injury to the ulnar nerve. 

Fractures of the Radius are common (fig. 636). 

(i) Fractmces of the head or necJc occasionally occur, the 
former frequently being associated with injury to other 


Fia. 636 — [Radius. 

1. Transverse fracture of liead. 

2. Transverse fracture of neck. 

3. Shaft, above pronator radii teres 

4. Shaft, below pronator radii teres- 

5. Chauffeur’s fracture. 

6. Colies’s fracture. 


bones for min g the elbow joint. The type of fracture and 
position of the fragments in the case of fracture of the head 
depend on the direction and force of the violence, but unless 
a fragment is completely detached displacement is slight, as 
the orbicular ligament prevents marked separation. If the 
patient is yoimg and healthy, the best treatment to adopt is 
excision of the head of the bone through an incision situated 
posteriorly in order to avoid the posterior interosseous 
nerve. Unless removal is undertaken, subsequent callus 
formation is likely to limit pronation and supination. 

Fracture of the neck of the bone is less common, and as the 
lesion occurs below the attachment of the orbicular ligament 




INJURIES TO BONES 


769 


deformity ocom-s, the lower fragment being drawn forwards 
and upwards by the biceps muscle. If the forearm is gently 
rotated, it is found that the head of the radius remains 
stationary. Treatment consists in fixing the arm in flexion 
and supination in order to relax the biceps muscle. 

(ii) The shaft of the radius is fractured either above or 
below the pronator radii teres muscle. If above the insertion 
of this muscle, the upper fragment is supinated by the 
biceps, while the lower portion is pronated by the pronator 
radii teres and the pronator quadratus. If an unimpacted 
fracture occurs below the middle of the shaft, then the upper 
fragment is in a position of mid-supination, as the position is 
influenced by both the biceps and pronator radii teres, while 
the lower fragment is pronated by the quadrate muscle. 
These positions are merely of anatomical interest, as in all 
cases treatment consists in fixation in complete supination, 
which is best obtained by means of a posterior gutter splint, 
attention being directed towards the prevention of prona- 
tion, which is constantly liable to occur. In the case of 
simple fractures, a light plaster of Paris case may be applied 
from above the elbow to include the palm of the hand and 
ball of the thumb. This is applied for three weeks, move- 
ment of the fingers and thumb being carried out daily. 
A special variety of fracture of the radial shaft is that known 
as chauffeur’s fracture, which is due to sudden hyper- 
extension of the wrist as a result of a “ backfire.” Some 
cases are possibly due to a revolution of the starting-handle, 
which violently strikes the back of the wrist, this ts^pe there- 
fore being due to direct violence. 

The fracture occurs in the lower 3 in. of the radius, and 
may implicate the joint. Impaction does not occur, other- 
wise treatment is similar to that described in connection with 
Oolles’s fracture. 

(iii) Fractures of the lower end are common, the most 
important being Colies’s fracttire. This fracture commonly 
occurs in old ladies who trip and fall on the outstretched 
hand. The lesion occurs from ^ to 1 in. above the wrist 
joint, and either the styloid process of the ulna is avulsed. 
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or the internal lateral ligament of the wrist joint is ruptured. 
The lower fragment of the radius is displaced backwards and 
outwards, and also rotated, so that the articular surface 
looks backwards and outwards, i.e. it is both displaced and 
rotated in the direction of the violence. In addition, im- 
paction usually occurs, so that the lower fragment is also 
displaced upwards. On inspection, the hand is displaced 
towards the radial side, and a “ dinner fork ” deformity is 
produced by contraction of the flexors of the fingers, which 
are more powerful than the extensors. On palpation the 
radial styloid process, instead of being ^ in. below that of the 
ulna, is on a level with it, or if marked displacement has 
ocomred, even higher. In some cases a projection may be 
felt on the back of the wrist caused by the lower end of 
the upper fragment of the radius (figs. 637, 638). 



]Pia-- 637- — diaTifEeur’s fractizre, non- 
impact ed, in an adolescent 
subject* 



B’lO. 638. — Colles’s fracture , 
the ulnar styloid process is 
avulsed and on the same level 
as that of the radius. 


Smith’s fracture is due to falling with the hand behind 
the body, and the deformity is the reverse of that which 
occurs in CoUes’s fracture. 

Treatment consists in early reduction with disimpaction. 
Gas anaesthesia is sufficient . and either the surgeon grasps 
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th.e patient’s hand as for a hand-shake, or preferably applies 
direct pressure to the lower end of the radius with the ball 
of his thumb, the other hand firmly grasping the forearm. 
The lower fragment is manipulated in a forward and inward 
direction, traction being exerted simultaneously. In some 
cases firm impaction resists mere traction, in which case a 
sudden jerk in the direction of the deformity snaps some of 
the interlocking bony spicules and reduction can then be 
accomplished. It must be emphasised that subsequent 
disability is more likely to result from adhesions between 
the tendons and their sheaths than from imperfect correc- 
tion of the deformity. Early active movements are there- 
-fore essential, and these can best be obtained by the use of a 
plaster cast. A plaster slab is applied directly to the skin 
along the back of the hand and forearm. It is moulded to 
the limb, and extends distally to just short of the heads of 
the metacarpals. When the slab has set it is fixed to the 
limb with a flannel bandage. A confirmatory radiograph 
is taken twenty-four hours later, and if the position is satis- 
factory the slab is fixed 
in position with a plaster 
bandage (fig. 639). The 
delay obviates the possi- 
bility of swelling within 
the plaster cast. The 
patient is encouraged to 
use the limb, and three 
weeks later the cast is 
removed. Full return of function is usually obtained after 
a further three or four weeks. 

If after reduction it is found that the fragments are apt 
to slip, fixation of the hand in a partially flexed position is 
advisable, so that the extensor tendons can act as splints 
and so assist in maintaining coirection. The drawback 
to this position is that movements of the fingers are 
hampered. 

Satisfactory results are often obtained after the use of 
a Carr’s splint, but the plaster cast is preferable in that the 
48 



762 


A SHORT PRACTICE OF SURGERY 

necessity for readjustments is excluded, and full move- 
ments of the metacarpal-phalangeal joints are obtainable. 

In the case of feeble old women, disimpaction is un- 
necessary, all that is needed being a temporary support to 
the wrist and encouragement regarding movements of the 
fingers. In fact, medical advice is not always sought, the 
condition being regarded as a sprain, and the result in these 
cases is usually very satisfactory. 

Separation of the lower epiphysis of the radius can occur 
between the ages of two and twenty, most commonly in the 
early years of the second decade. The epiphysis is dis- 
placed backwards, and the deformity and treatment are 


Fio. 64-0. — ^Ulna- 

1. Olecranon process. 

2. Coronoid process, wliicli may complicate dis- 
location of th.e elbow joint. 

3- Upper th-ird of shaft, which may be associated 
with dislocation of the head of the radius. 

4. Lower part of shaft, as from direct violence. 

6. Styloid process. 


similar to those already described in the case of CoUes’s 
fractures. If reduction is unsatisfactory operation must be 
performed, so that the periosteum through which the 
diaphysis protrudes can be divided. 

Fractures of the lower end of the radius and separation of 
the epiphj^is, if associated with marked deformity, are 
liable to be accompanied by stretching, or haemorrhage into 
the sheath of the median nerve. Evidence of nerve injury 
should be sought before reduction and immobihsation. 

Fractures of the Ulna (fig. 640). 

(i) The olecranon 'process is commonly fractured as a 
result of falls on the elbow, e.g. slipping on a banana skin. 
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Separation usually occurs through, the constricted base of the 
process, and may be almost negligible if the triceps expansion 
remains tmtom. If "wide separation is present, diagnosis is 
usually easy, in that the gap between the process and the 
shaft can be palpated, and the power of extension is lost. 

If separation is suf&oient to require operation, the frag- 
ment is easily fixed in position, kangaroo tendon or even 
stout catgut being sufficient for the purpose. If screws are 
deemed necessary, one composed of bone is preferable to 
metal. If separation is slight or operation not advisable, 
as on account of age or constitutional disability, then 
fixation in extension should be maintained for at least 
three weeks. 

The coronoid process is occasionally fractured, usually in 
conjunction with a posterior dislocation of the elbow joint. 
The condition should be suspected when the dislocation 
recurs after apparently successful reduction. Treatment 
consists of maintaining complete flexion for three weeks, in 
order to relax the brachialis anticus muscle. If flexion of the 
elbow joint is subsequently limited, removal of the process 
may be necessary, as accxirate fixation is difficult and results 
in callus formation. 

(ii) Fractures of the sTiaft of the tilna are due to direct 
or indirect violence. In the latter case they are sometimes 
associated with dislocation of the head of the radius. 
Diagnosis is readily made, as the bone is subcutaneous, 
and displacement or definite localised tenderness is readily 
palpable. 

The upper fragment is usually pulled slightly forwards by 
the brachialis anticus, and the lower fragment inwards by the 
pronator quadratus. Treatment consists of fixation of the 
forearm either by splints or a plaster casing, in a position of 
partial flexion and mid-supination. 

(iii) The styloid process of the ulna is commonly avulsed 
in association with a CoUes’s fracture (fig. 638). The main- 
tenance of the hand in a position of adduction, which is 
an integral part of the treatment of Colles’s fracture, ap- 
proximates the position of the ulnar styloid process. 
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Fractures of the Radius and Ulna are due to direct or 
indirect violence. In the former case the bones are 
fractured at approximately the same level, which depends 
upon the site of injirry. H the fractures are due to indirect 
violence, the radius usually fractures in its lower third, and 
the ulna about its centre. The position of the fragments 
depends on the direction of violence and the site of fracture ; 
some approximation of the fractured ends is common, with 
consequent risk of cross-Txnion. If manipulation succeeds 
in restoring alignment, then the forearm is fixed in supina- 
tion by means of a posterior gutter splint. Should manipu- 
lation fail, as is usually the case if the bones are fractured 
at approximately the same level, then open operation must 
be performed and the bones plated if necessary. In some 
cases operation on one bone only will be sufficient, usually 
the radius, which suffers more displacement than the ulna. 
Exposure is obtained by an incision along the outer side of 
the forearm, between the supinator longus and the extensor 
tendons and muscles. 

Carpal bones are fractured by either direct or indirect 
violence. In the former case any bones may be involved, 
and comminution is common. The commonest bone to be 
fractured by indirect violence is the scaphoid. Thus a 
“ sprained wrist ” after such an incident as fa llin g on the 
hand, delivering a blow with the fist, or receiving a jerk from 
the starting-handle of a car, should arouse suspicion. If a 
fracture is present, inspection of the backs of the hands, with 
fingers and thumb fully extended, will reveal some fullness 
of the anatomical “ snuff-box,” and on palpation of that 
area definite local tenderness is experienced by the patient. 
X-rays will confirm the diagnosis (fig. 641 ). Unless treated 
efficiently the condition will cause permanent weakness of 
the wrist. As soon as the condition is diagnosed, the hand 
must be fixed in hyperextension and abduction. A fight 
plaster of Paris casing should be applied along the back of 
the forearm and extend to the heads of the metacarpal bones, 
with the hand dorsi-flexed and abducted. The wrist is 
immobilised for at least six weeks, otherwise “ shearing ” 
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movements occxir between the fractured surfaces and 
prevent bony union. The patient is encouraged to use his 
fingers and hand while awaiting union. A leather support 
may be worn with advantage for the ensuing three months. 
Cases which do not present themselves, or which are unfor- 
tunately undiagnosed until after the expiration of some 
weeks from the time of injury, will require immobilisation 
for three months. Removal of the distal fragment always 
results in permanent weakness, although pain is sometimes 
relieved, thus the few cases which remain ununited after 
prolonged immobilisation are best treated by the insertion 
of a bone peg in order to fix the fragments. 

Metacarpal hones are commonly fractured. If due to 
direct violence, any of the hones may be involved, and the 
fracture is usually transverse. The shaft of the second 
metacarpal is sometimes fractured by indirect violence 



Fia. 641 . — Fraotvire through the waist of the scaphoid. 

during boxing ; this injury is termed a “ punch ” fracture. 

Eractures of the inner four metacarpals are usually treated 
by requesting the patient to grasp a roller bandage which is 
placed in the palm, and firmly bandaging the fingers over 
this support. Immobilisation and some degree of extension 
are thus obtained, but if the position of the fragments is 
unsatisfactory, then extension may be required of the 
appropriate digits. 
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Practxire of the first metacarpal requires special mention, 
as a fracture of the base, due to indirect violence, may be 
overlooked. Unless efficient treatment is instituted, per- 
manent weakness is likely to result. The base of the meta- 
carpal remains in apposition with the trapezium, while the 
shaft is drawn backwards and upwards by the extensors of 
the phalanges, the broken bone somewhat resembling the 
“ stave ” of musical manuscript. 

The deformity is easily reduced by traction, but im- 
mediately recurs when released. Traction is maintained by 
utilising a piece of Gooch splinting, cut so as to cover the 
thenar eminence and front of the thumb. This is applied to 
the palmar' aiirface, and the distal end of the splint is strapped 
to the terminal portion of the thumb, i.e. immediately over 
and above the nail. The splint is then pushed distally so 
as to exert traction, and the upper portion firmly fixed in 
position by strapping. After three weeks the splint is 
removed, and massage and movements are substituted. 

Phalanges are commonly fractTired by direct violence, 
e.g. by a blow with a hammer, or crushed by a door of a 
car or slipping window sash. The condition known as 
“ mallet finger ” is frequently due to avulsion of the base 
of the terminal phalanx. 

Fractures of the Ribs and Sternum. 

Fractures of the Ribs occur as a result of direct, 
indirect, or muscular violence. In certain nervous diseases, 
e.g. tabes dorsalis, very slight trauma may cause a fracture, 
and consequently asylum attendants are sometimes unfairly 
accused of undue roughness in dealing with inmates imder 
their supervision. 

(i) Fractures due to indirect violence, e.g. while struggling 
in a crowd, in which dilemma the arms should be kept at the 
sides in order to protect the ribs. The fifth to the eighth 
ribs, which are compressed beyond their limit of elasticity, 
are those usually fractured. 

The fracture occurs a shoirfc distance in front of the angle 
of the rib (fig. 642). Usually viscera are uninjured. 

The condition is suggested by the history, and localised. 
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pain on deep inspiration. Pain is referred to the site of 
fracture if simultaneous pressure is exerted upon the sternum 
and spine. 

(ii) Eractures due to direct violence affect the ribs most 
exposed to injury. Thus the first and second ribs are un- 
commonly fractured, as they are 
protected by the clavicle, and 
trauma sufficiently severe to 
smash the clavicle and upper 
ribs is likely to inflict fatal 
injuries on adjacent structures 
(hence the introduction of metal 
epaulettes on army uniforms of 
bygone days). Similarly, the 
lower two ribs are protected by 
muscles, and enjoy a degree of 
mobility which mitigates the risk 
of fracture. 

Eractiures due to direct injury 
are more serious than those due to 
indirect causes, as bone fragments 
may be driven inwards and 
damage, among other structures, 
the lungs, pleurae, diaphragm, 
liver, kidneys, spleen, pericardium, 

_ or heart. Surgical emphysema is 

Fig. 642. — Rib of Robert ti i j. x n -x i 

the Bruce, King of Scotland, ^ 

fractured by indirect violence laoerated. 

•vrhile jousting in Kngiand (iii) Eractures due to m/uscular 
many years before his death. .7 - n „ 

(R.C.S.130.) vtolence occasionally occur, e.g. a 

violent sneeze, especially if par- 
tially suppressed. These fractures resemble those due to 
indirect violence. 

The treatment of fracture of the ribs depends on whether 
risk exists in driving fragments into subjacent soft tissues. 
Thus fractures due to indirect violence, muscular action, or 
direct violence with no depression of fragments are treated 
by the application of strapping. Strips of adhesive strap- 
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ping, from 2 to 3 in. wide, depending upon the size of the 
patient, are applied horizontally around the chest, reaching 
from the opposite side of the spinal furrow behind to the 

opposite nipple line in 
front (fig. 643), These 
strips are applied at the 
end of expiration, e.g. the 
patient is requested to 
emit a long-drawn whistle, 
and the strapping applied 
as this becomes tremu- 
lous. The fractured ribs 
are thus partially immo- 
bilised by the strapping, 
and receive additional sup- 
port by the application of 
a flannel bandage. 

In cases where depres- 
sion exists, further pres- 
sure is obviously 
dangerous. The patient 
is therefore propped up in bed, or, if he will tolerate the 
position, is kept recumbent wdth a sand-bag in the spinal 
furrow. A close watch is kept for evidence of visceral 
injury, and operative interference may be necessary. 

Ribs, in spite of lack of immobility, unite readily, and 
support for three weeks is usually sufficient. 

The Sternum is occasionally fractxired as a result of direct violence, 
e.g. by the steering-wheel of a car as the result of a collision. If 
displacement is marked, death is likely, owing to injury to or pressure 
on the heart and great vessels. In less severe cases the patient is 
confined to bed with a pillow or sand-bag between the shoulders, and 
strapping applied to steady the fragments. 

Fracture due to indirect violence is sometimes associated with 
a fracture-dislocation of the spine, and is due to excessive flexion of 
the trunk. Treatment is symptomatic, as the more serious injury 
to the spine takes precedence. 

Lower Extremity 

Fractures of the Pelvis involve the false or true pelvis, 
or portions of either. 



Fig. 643. — Leukoplast strapping for 
fractured ribs. 
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(i) Eractures of th.e False Pelvis sometimes involve the 
ilium, hut displacement is slight, as the iliaous on the inner 
side, and gluteal muscles on the outer side, support the bone. 
Portions of the iliac crest may be fractured and displaced 
by muscles attached thereto, or the anterior superior spine 
may be knocked off by direct violence. Both the anterior 
superior and inferior spines have been detached by muscular 
violence, the former by contraction of the sartorius, and the 
latter by the straight head of the rectus femoris. 

If no displacement occurs a firm flannel bandage is 
applied to the pelvis, and the patient confined to bed until 
adequate union has occurred. Small detached fragments 
should be pegged back into position. 

(ii) Fractures of the True Pelvis usually occur in the 
oblique diameter, i.e. the obturator foramen on one side is 
involved, and the ala of the sacrum on the opposite side, 
although in some cases the pelvic ring is fractured in two 
places on the same side. The cause is some severe crush, 
such as a horse rolling over its rider, or a car passing over a 
pedestrian. Severe shock is usually present, but if the 
patient is sufficiently composed, and is xmfortunately assisted 
to his feet by sympathetic but ignorant bystanders, he feels 
as though the pelvis was “ coming to bits.” Rapid extra- 
vasation of blood occurs, and crepitus may be detected when 
the patient’s position is changed, or when he is lifted. 

The most important aspect of a fractured pelvis is the 
liability to injury of viscera — ^the urethra commonly, bladder 
occasionally, and rectum rarely. Therefore the patient 
should be instructed not to attempt to pass urine, and as soon 
as possible a detailed examination is made. 

Blood escaping from the external urinary meatus im- 
mediately suggests rupture of the urethra, and unless a soft 
rubber catheter can be passed into the bladder, steps must be 
immediately taken to suture the urethra (wde Rupture of the 
Urethra). Shoxild no blood be escaping, a catheter is passed, 
and a small quantity of blood-stained urine will suggest 
rupture of the bladder, which is usually extraperitoneal 
{vide Rupture of the Bladder). A rectal examination is 
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made, and in rare cases a fragment of jagged bone may be 
encountered. In such cases the anal canal should be divided 
from the anus below to the rent above in order to provide 
drainage for the inevitable infection. The wound is lightly 
packed with gauze soaked in mild antiseptic, and an iliac 
colostomy performed in order to divert the passage of fseces. 
Wounds of the vagina are rare, and can usually be sutured. 

Having methodically excluded or dealt with visceral 
lesions, attention is directed towards the fracture. In some 
instances fragments may be more or less adequately replaced, 
thus a finger in the rectum or vagina may exercise pressure 
on, and improve the position of a displaced piece of sacrum 
or pubic bone. In the majority of cases all that can be 
done is to steady the pelvis by means of a fracture-cloth held 
in position on either side by a heavy sand-bag, the legs being 
bandaged together at the knees. A divided mattress is of 
great assistance for nursing purposes- Union readily occurs, 
and after six to eight weeks the patient is allowed to get up, 
with a pelvic support and crutches. 

(iii) Incomplete fractures include fractures of the aceta- 
bulum, ischial tuberosity, the sacrum, and coccyx. 

Fractures of the acetabulum occur either in coimection 
with dislocation of the hip joint, or as a result of a heavy fall 
on the great trochanter. In the former case the upper or 
posterior part of the rim is carded away with the head of the 
femur, and the condition is suspected if the dislocation 
tends to recur after reduction. Extension is required for six 
weeks, applied to the leg in an abducted position. 

In the case of falls upon the trochanter, any degree of 
injury may occur £com a fissured acetabulum to central dis- 
location of the head of the femur, in which case it is driven 
through the acetabulum into the pelvis, where it can be 
felt on rectal or vaginal examination. If deformity exists, 
reduction must be attempted under anaesthesia, and 
weight extension applied for six to eight weeks, followed 
by the use of a walking calliper until consolidation is 
satisfactory. 

The ischial tuberosity may be cracked as a result of a fall 



INJURIES TO BONES 


771 


on the buttocks, as by Avithdrawal of a chair when a person 
is about to sit down. The diagnosis is suggested by per- 
sistent pain and unwillingness to sit on the centre of a chair. 
A radiograph may clinch the diagnosis, but displacement is 
slight. Treatment is symptomatic. 

The sacrum is fractured by either direct or indirect vio- 
lence. The latter is usually associated with fracture of the 
pelvis. Eracture from direct violence, e.g. a fall or kick, 
may result in displacement and consequent injury to sacral 
nerves or pressure on the rectum. The displacement can 


Fig. 644, — Femur. 

1. Intracapsular fracture, 

* 2. So-called extraoapsular fracture, often com- 
minuted. 

3. Per -trochanteric fracture. 

4- Spiral fracture of upper third of shaft, due to 
indirect violence. 

6. Transverse fracture of the middle of shaft, 
due to direct violence. 

6. Supra-condylar. 

7. T -shaped into joint. 


sometimes be detected and partially corrected on rectal 
examination. Treatment otherwise is conducted along the 
lines suggested for fractures of the true pelvis. 

The coccyx may he fractured as a result of kicks, blows, or 
even parturition. Pain, which is often severe, occurs on 
walking, sitting, or actions which cause contraction of the 
levator ani, such as defsecation or coughing. 

Rectal examination reveals local tenderness and probably 
deformity. It should be remembered that the sacro- 
coccygeal joint allows some degree of movement in the 
majority of cases. 
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In some cases these symptoms are produced when no 
fracture is evident, the condition being known as cocoydynia, 
which is probably due to traumatic periostitis, with possible 
involvement of the lowest sacral and coccygeal nerve. 

If adequate rest and symptomatic treatment are of no 
avail, excision of the coccyx should be performed. 

Fractures of the Femur are of the greatest surgical 
importance, both on account of difficulties in treatment and 
disability which results if such is inefficient. 

(i) Fractures of the Upper End. These occur near the 
head of the bone, near the trochanters, or through the 
trochanters (fig. 644). In addition, separation of the 
epiphysis sometimes occurs, or either the great or sndall 
trochanter may be separated from the femur. 

(a) FVacture near the head, or so-called intracapsular 
fracture, is a common accident in elderly people, especially 
females, owing to atrophic changes which occur in the bone, 
particularly atrophy of the strong lamina which runs in the 
neck of the femur from the small trochanter to the head — 
the calcar femorale of Merkel. The accident occurs as a 
result of indirect violence, often of a trivial nature, e.g. 
stumbling over a stair. 

The head of the bone may not be completely separated 
from the neck owing to some of the retinacular fibres remain- 
ing intact. These fibres are reflected from the under surface 
of the capsule at its attachment to the neck of the femur, 
inwards along the neck of the bone. Impaction only occurs 
if the patient falls on the injured limb at the time of the 
fracture. 

The diagnosis is usually made without difficulty, in that 
an elderly person suffers some shght accident, followed by 
inability to use the Hmb. On inspection the limb is everted 
and shortened, the eversion being due to the weight of the 
limb. The ilio-tibial band is felt to be relaxed, but move- 
ments should not be attempted, not only on account of pain, 
but intact retinacular fibres may thereby be tom. Nelaton’s 
line, which is drawn from the anterior-superior iliac spine to 
the tuber ischii, indicates elevation of the great trochanter. 
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Bryant’s triangle, formed by drawing a line horizontally 
backwards from the anterior superior iliac spine, a second 
line from the spine to the top of the great trochanter, and a 
third from the top of the great trochanter vertically upwards 
to meet the horizontal line, also indicates elevation of the 
great trochanter, in that the base, i.e. the third line, is shorter 
than the corresponding measurement on the sound side 
of the limb. 

Diagnosis must be made from such conditions as severe 
bruising, in which case shortening and eversion are absent. 
Osteo-arthritis associated with trauma may present diffi- 
culty, in that shortening and grating are present, but 
eversion, complete loss of power, and relaxation of the iho- 
tibial band are not present. In cases of dislocation the head 
of the bone is felt in an abnormal position. 

Treatment depends upon the age and general condition 
of the patient, the liltimate result of the fracture being of 
secondary importance. In the majority of cases prolonged 
confinement to bed is hable to encourage pulmonary com- 
phcations, and therefore the fractured leg is merely steadied 
between sand-bags. After recovery from associated shock, 
e.g. about two or three days, a plaster of Paris spica may be 
applied with the leg in abduction and inversion (Whitman’s 
method). If this is cumbersome and imdesirable, a Thomas 
hip splint is fitted, a patten being provided for the other 
leg, and the patient allowed up on crutches. If impaction 
is present, no attempt is made to disimpact the fragments, 
as bony urdon is desirable even in a faulty position. 

In about 40 per cent, of cases Whitman’s plaster results in 
only fibrous union, and in addition to the risk of hypostatic 
pnemnonia prolonged immobilisation of the knee in elderly 
subjects results in painful stiffness. Open operation and 
fixation of the femoral head with a bone peg or Smith- 
Petersen’s nail is therefore gaining in popularity, and the 
results in selected cases are excellent. Smith-Petersen’s 
nail is of stainless steel, and is sufficiently long to prevent 
angular displacement. The three flanges prevent rotation 
of the head of the bone. 
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In order to introduce the nail spinal anaesthesia is sufficient, and 
a vertical incision is made over the great trochanter. A finger is 
thrust along the anterior aspect of the joint, so that the fragments 
can be palpated. The limb is abducted and inverted by an assistant, 

and manipulated until the fragments 
are felt to be in apposition. A guide 
is driven through the compact bone of 
the trochanter in order to obviate 
blunting the cutting edge of the pin. 
The pin is then hammered home into 
the head of the femur (fig. 645). The 
wound is closed, and no other immobi- 
lisation is necessary, and the patient is 
encouraged to move the knee and hip 
from the day after the operation. 
Walking with the aid of sticks is allowed 
in about a month- Bony union occurs 
in four to six months, with painless, 
free movements of the knee and hip, 
and negligible wasting of muscles. 

An elaboration of the above method 
IS advisable if portable X-rays are 
available. Before the pin is introduced 
3 Kirschner wires are inserted into the head of the bone in 
slightly different directions. An X-ray is taken and rapidly de- 
veloped, and the wire which is seen to occupy the best position is left 
in situ. A pin with a hollow centre is then driven along the wire. 
X-ray control ensures good apposition, and the wire steadies the head 
of the bone so that the impact of the nail causes no displacement. 

(6) Fracture near the trochanters, or so-called extra- 
capsular fracture, most commonly occurs in young men as a 
result of a fall on the great trochanter. The fracture is only 
extraoapsular posteriorly, where the attachment of the cap- 
sule to the neck of the hone is a full ^ in. from the inter- 
trochanteric line. 


Fia. 645. — A tracing of 
a radiograph showing 
Smith-Petersen’s nail in 
position. 


Tke deformity resembles tbe intraoapsular type of frac- 
ture, in that shortening and eversion are usually present, hut 
in this case shortening is due to impaction rather than to 
niTisoular contraction, and eversion is due to more extensive 
coinrninution and impaction posteriorly than anteriorly, as 
the posterior aspect of the neck of the femur is the more 
brittle. In addition, marked bruising over the region of the 
great trochanter is present. Shorterdng is more obvious 
than with the intraoapsular variety, and may be as much as 
2 inches. N61aton’s line and Bryant’s triangle confirm the 
elevation of the great trochanter. 
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In some cases, owing to the direction of violence, inversion 
may occur instead of eversion. 

As the fracture is impacted, loss of power is not complete, 
and cases have occurred in which the patient has succeeded 
in walking after the injury, or even sought medical advice 
only for the condition to be overlooked by the doctor. 

Treatment consists in the administration of an anaesthetic 
and forcible disimpaction. The patient is presumably 
young and healthy, and consequently disimpaction is the 
first step towards correction of deformity, and pulmonary 
complications are unlikely to follow 
prolonged confi.nement to bed. After 
disimpaction, which is indicated by 
crepitus and ability to overcome 
shortening by traction, either a Whit- 
man’s plaster (fig. 646) or weight 
extension is applied. In the latter 
case the hmb is fixed either in a 
double abduction or on Thomas’s 
splint. Care must be taken to 
prevent rotation of the pelvis and 
consequent loss of abduction. X-rays 
conj&rm the corrected position, and 
after six to eight weeks the patient 
is allowed up in a walking calliper, 
which should be worn for at least three F i o 6 4 6. — P 1 a s t e r 

months, and then gradually discarded, applied by Whitman’s 
As an alternative a Whitman’s plaster, 

applied with the limb in abduction and inversion, gives good 
results. In some cases, if comminution is not extensive, 
the insertion of a bone peg or nail will secure fi.xation in 
a good position. 

Bony union usually occurs, but some limitation of move- 
ment may result from callus formation, and the older the 
patient the greater is the risk of subsequent osteoarthritis 
developing in the joint. 

(c) Eraoture through the trochanters, or Kocher’s pertro- 
chanteric fracture, also occurs as a result of direct violence. 
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The upper end of the lower fragment may be felt separately 
from the great trochanter, also the latter does not move on 
gentle rotation of the limb. Owing to considerable bruising 
and tenderness, the exact diagnosis is seldom possible apart 
from radiography. 

(d) Separation of the ephiphysis of the head of the femur 
is of rare occurrence. The centre appears during the first 
year, and unites at the age of 20. The clinical features 
resemble those of an intracapsular fracture, and treatment is 
conducted on similar lines, but if reduction is unsatisfactory, 
open operation shotrld be performed, as irregular growth may 
subsequently lead to coxa vara. 

(e) Fracture of the great trochanter occasionally results 
from direct violence, and pegging will be necessary if dis- 
placement is other than slight. Before the age of 18 years 
this injury is of the nature of separation of the epiphysis. 

(/) Avulsion of the small trochanter is sometimes caused 
by sudden contraction of the ilio-psoas. The commonest age 
for this accident is about puberty, in which case the epiphysis 
is separated. The condition is unlikely to be diagnosed 
without the assistance of X-rays. Treatment consists in 
im mobilising the limb for five or six weeks in a position of 
flexion and eversion. 

(ii) Fractures of the Shaft of the femur occur at any 
site ; those in the upper part are usually due to indirect 
violence, and those nearer the knee joint are more commonly 
caused by direct injury. 

Displacement depends on the direction of violence, mus- 
cular contraction, and gravity. In the upper third the 
upper fragment is flexed by the ilio-psoas, and abducted and 
everted by the external rotators. Shortening occurs from 
contraction of the hamstrings, and eversion is due to gravity 
and pull of the adductor muscles. 

In the middle third fractures result from either direct or 
indirect violence. In the former case comminution may 
occur, and the hne of fracture is transverse, while in the 
latter it is oblique. Displacement in fractures due to direct 
violence depends to some extent on the direction in which 
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the violence was applied, hut tends to resemble the position 
assumed in cases due to indirect violence. Thus the upper 
fragment is flexed, abducted, and slightly everted, while the 
lower fragment is displaced backwards, upwards, and rotated 
outwards. 

Eractures of the lower third, being due to direct violence, 
are usually transverse.- The lower fragment is drawn down- 
wards and backwards by the gastrocnemius, and may cause 
injury to structures in the popliteal space. Eversion is 
present owing to the leg rolling outwards. 

The treatment of fractures of the femoral shaft may be 
conducted on manipulative or operative lines. It is be- 
coming more generally recognised that restoration of align- 
ment is essential if an ultimate satisfactory result is to 
be obtained, particularly in the case of the femur, which 
is a single, weight-bearing bone. Also alteration of direction 
of the lines of stress associated with malalignment throws 
an abnormal strain upon the hip or knee joint, and osteo- 
arthritis is prone to develop in later life. 

If mardpulative treatment is considered advisable, then 
weight extension in some form is necessary. This may 
be applied by means of strapping, the limb first being washed 
and shaved. Two broad pieces of adhesive plaster, 2 or 

3 in. in width, according to the size of the limb, are applied 
on either side of the leg to well above the level of the fracture. 
The sides of the knee and ankle are protected by pads of 
lint, and the smaller pieces of strapping are then applied 
obliquely to encircle the limb from below upwards, each over- 
lapping the preceding strip. The ends of the long pieces of 
strapping are then fixed to a wooden stirrup, which is about 

4 in. broad, and perforated in the centre. Through this 
perforation a strong cord is attached which passes over a 
pulley. An adequate weight is suspended from the free end 
of the cord. 

A more precise method of applying weight extension is by 
some form of skeletal traction. This can be obtained by 
transfixing the femur with a Steinmann’s pin or Klirsehner’s 
wire, which is passed through the bone just above the 
49 
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adductor tulbercle. The wire is introduced by means of 
a drill, and after the wire is rendered taut it is attached 
to a stirrup, and thence to the extending weight (fig. 647). 

With skeletal traction movements of 
the knee joint can he obtained at an 
early date, and wounds of the soft 
tissues are exposed for dressing. Need- 
less to say, strict aseptic precautions 
must be exercised in inserting the 
transfixion pin - or wire. 

Many varieties and modifications 
of splints have been devised for the 
treatment of fractures of the femur ; 
those most commonly used are the 
following : 

Thomas’s Knee Splint . — T his con- 
sists of a ring padded with leather, 
which may be softened if necessary 
by the application of soap, or further padded with chamois 
leather. Extending from the ring on either side is an iron 
bar, which reaches about 4 in. below the foot, the two lateral 
bars being joined by a cross-bar. The limb is passed through 
the ring, which eventually comes to rest against the ischial 
tuberosity. The extension apparatus is fixed on the leg, 
the splint is fitted, and traction exerted by a weight 
attached to a cord which runs over a pulley. 

The limb is supported by a trough composed of pieces 
of flannel or broad rubber strips cut from a discarded inner 
tube, which are fixed to the splint by means of safety-pins 
or large paper-clips. Sagging of a fragment can be remedied 
by tightening the appropriate support, and lateral displace- 
ment corrected by passing a loop around the limb and fixing 
it to one of the lateral bars of the splint. The bottom of the 
bed is raised on blocks in order that the weight of the patient 
may provide counter-extension. A movable leg piece may 
be attached to the splint in order that the movements 
of the knee joint can be obtained and stifiEness thereby 
prevented. 



Fig. 647. — The lower 
end of the femur trans- 
fixed by a ICirschner’s 
wire, which is attached 
to a stirrup. 
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Hodgen’s splint, now but rarely used, consists of two 
lateral irons wMob are joined above by an oblique cross- 
piece which, when the splint is fitted, lies over Poupart’s 
ligament. The lateral irons are bent opposite the knee joint, 
and project beyond the foot, where they are again united 
by a cross-piece. 

The traction apparatus is apphed, and the limb sup- 
ported in the splint by a trough of bandage or rubber, as 
described in connection with Thomas’s splint. The cord 
passing through the stirrup is tied to the cross-piece at the 
foot of the splint, which is suspended by four cords attached 


to a pair of hooks 
on either lateral 
iron. These cords 
are connected to 
a further cord, 
which passes over 
a pulley fixed to 
a vertical support 
at the foot of the 
bed. An appro- 
priate weight is 
then fixed to this 
cord, so that 
extension is ob- 



tained. The degree of extension depends on the actual 
weight applied and the obliquity of the cord, which can be 
modified by adjusting the height of the pulley. Counter- 
extension is obtained by raising the foot of the bed by means 
of wooden blocks. 


A gallow’s splint is useful in children during the first 
decade. Extension is applied, and the legs are slimg up 
to the cross-piece, so that the pelvis is just lifted from the 
mattress. The child’s weight acts as counter-extension, and 
the position of the child is convenient for nursing purposes 
(fig. 648). 

MacIntyre’s splint is an interrupted posterior gutter splint 
with a screw at the level of the knee, so that the position of 
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the joint can be altered as desired. A sliding foot-piece 
can be approximated to the foot, which may be fastened 
to the foot-piece by covering the foot with a sock, A tape 
may be sewn along the back of the sock, and then carried 
between the foot and foot-piece, so that it passes over the 
top of the latter, and is then fixed to a small stnd on the 
plantar surface. The foot is thus elevated, and pressure on 
the heel prevented. 

MacIntyre’s splint is useful for fractures in the neighbour- 
hood of the knee joint, as in these cases flexion of the joint 
is usually desirable. 

Various forms of apparatus are available from which 
splints can be suspended. The Balkan beam, or some 
modification, is a satisfactory apparatus, and consists of an 
overhead beam, which is fixed to two uprights, one of which 
is fixed at either end of the bed. The uprights may be fixed 
in suitable position for suspension of either limb, or obliquely, 
if necessary. Pulleys are arranged in such positions that 
suspension and extension are conveniently obtained. In 
some oases an upright support at the bottom of the bed will 
be sufiB-oient to support the splint or a pulley for the purposes 
of extension. 

If fractures of the upper third of the femur are to be 
treated conservatively, the position of the upper fragment 
must be borne in mind, as it is small, deeply situated, and 
therefore cannot be controlled. Therefore the lower frag- 
ment must be flexed, abducted, and slightly everted, a 
Hodgen’s or Thomas’s splint being best suited for the pur- 
pose. SufS-cient weight must be applied to overcome mus- 
ctdar contraction, so that measurement of the two legs in 
the same position reveals no inequality. If possible X-rays 
should always be used in order to confirm reduction and 
maintenance of the correct position. 

Reduction of the fracture in the middle third of the thigh 
may be difficult, because the lower end of the upper frag- 
ment is buried in the quadriceps muscle, with consequent 
interposition of soft parts. Hence operative interference is 
sometimes necessary. If satisfactory reduction can be 
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obtained and maintained, then a Thomas’s or Hodgen’s 
splint combined with skeletal traction yields good results. 

In fractures of the lower third of the femur flexion of the 
knee joint is usually desirable, in order to relax the 
gastrocnemius, MacIntyre’s splint, or a flexed Thomas’s 
splint is usually adequate. 

As a general rule the limb should be immobilised for two 
months, after which, if union appears to be satisfactory, a 
walking calliper is worn for a further four months, and then 
gradually discarded. The actual time required for treat- 
ment depends upon the age and weight of the patient, his 
occupation and the liability of the fragments to separate 
after reduction and fixation. 

(iii) Fractures of the Lower End. T- or Y-shaped 
fractures occur as a resxalt of direct violence. A variable 
degree of separation of the condyles occurs, and the joint is 
speedily distended with blood. According to general prin- 
ciples, as the joint is involved, open operation should be 
advised, provided that the general condition of the patient is 
satisfactory. The fragments are fixed by means of a screw 
or peg, and the joint emptied of blood-clot. Massage and 
passive movements are commenced after the third day in 
order to prevent muscular atrophy, and to diminish the risk 
of adhesions. 

One or other condyle can be separated, either by direct 
violence or as a result of a fall on the knee. Treatment is 
conducted as for fractures implicating joints. 

Separation of the lower epiphysis was more common in the 
days of light horse-drawn vehicles, when children enjoyed 
the excitement of riding on the rear axle. Entanglement of 
the foot in the spokes caused violent hyperextension of the 
leg and forward separation of the epiphysis. The lower end 
of the diaphysis projects backwards, and gangrene sometimes 
followed pressure on the popliteal vessels. The deformity 
is reduced by traction on the flexed knee with the patient 
lying on his back on the floor, the pelvis being fixed by assist- 
ants. After reduction the limb is bandaged in flexion, the 
pulsations of the posterior tibial artery being a guide to the 



782 A SHORT PRACTICE OF SURGERY 

circulation of the limb. After three or four weeks, passive 
movements may be commenced, and a walking calliper is 
subsequently worn until six months after the accident. If 
manipulation fails to reduce the displacement, then open 
operation must be performed, otherwise stunted growth or 
deformity will result. 

Fractures of the Patella are due to direct or indirect 
violence. 

If due to direct violence a comminuted or star-shaped 
fracture usually results. Separation of the fragments is not 
marked, and may be absent, owing to the intact aponeurosis 
and periosteum, which hold them in position. Considerable 
bruising and effusion into the joint are to be expected. 
Aspiration of the joint is often desirable, otherwise lead 
lotion and a back splint are applied for a week, after which 
passive movements may be commenced, but active flexion 
should be prohibited for at least a month. In the rare 
event of separation of the fragments, a purse-string of strong 
catgut or silver wire may be inserted in order to secure 
approximation. 

Fractures due to indirect violence occur when the knee is 
semi-flexed. In this position the patella is balanced on the 
front of the condyles, and sudden contraction of the quad- 
riceps, as in an effort to regain balance, snaps the bone in the 
same maimer as a stick is broken across the knee. The 
fracture usually occurs in the lower third of bone, the smaller 
fragment bemg tilted forwards by contraction of the patellar 
ligament. The fracture may be heard by the patient, who 
falls to the ground. Local pain and loss of power to extend 
the leg are prominent symptoms. The joint rapidly fills with 
blood, and the gap between the fragments can sometimes 
be seen, and in any case is readily palpable, this feature 
distinguishing the condition from rupture of the quadriceps 
tendon. Owing to separation of the fragments, and the 
interposition of tom aponeurosis, fibrous union will occur 
unless operation is undertaken. Moreover, in cases treated 
conservatively, the initial band of fibrous tissue which 
unites the fragments tends to stretch, so that eventually 
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the fragments may be separated by a distance of 3 or 
more inches (fig. 626). 

Treatment, therefore, in the majority of cases, consists in 
five or six days’ confinement to bed, followed by open 
operation. A U-shaped flap is turned downwards, so that 
the soar is not subjected to pressure, and aponeurosis and 
blood-clot, which cover the raw surfaces of the fragments, 
are carefully removed, the aponeurosis being snipped away 
with scissors, and blood-clot scraped away with a sharp 
spoon. The procedure of drilling the bone and insertion of 
silver wire is losing popularity, as rarefaction of the bone and 
loosening of the wire is a not uncommon sequela, necessita- 
ting removal of the wire some years later. Soft tissues are 
much more tolerant to metal than the bone, and if silver 
wire is used it should be introduced as a purse-string around 
the fragments, the patellar ligament, aponeurosis, and exten- 
sion tendon being pierced in turn by a hollow gtoide through 
which the wire is passed. An alternative method is to use 
kangaroo tendon, or No. 4 chromic catgut, which is passed 
through the drilled bone. After the fragments are approxi- 
mated the torn periosteum and aponeurosis are carefully 
sutured, and the wound closed. Massage of the quadriceps 
should be commenced on the following day, passive move- 
ments at the end of one week, and limited active flexion at 
the end of two weeks. Normal function is regained after 
the expiration of two months. 

Cases due to musctdar contraction occasionally occur, in 
which the bone is fractured, but the aponeurosis remains 
intact. liooalised pain and tenderness result, and a radio- 
graph shows a transverse crack in the bone. Diagnosis is 
important, as otherwise injudicious movements are liable 
to tear supporting soft tissues, and separation of fragments. 
Treatment consists in the application of a back splint for 
three weeks, and restricted movements until two months 
have elapsed from the time of injury. 

In cases in which, fibrous union has been, allowed to occur (fig. 626 ), 
and which subsequently require operation on accoimt of disability, 
a two-stage operation is often necessary. At the first operation 
the upper fragment is separated from the intercondylar notch to 
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which it is usually adherent, and, with the leg held vertically, the 
two fragments are approximated as nearly as possible. During the 
ensuing two or three weeks the leg is gradually brought to the 
horizontal position, thus stretching the quadriceps muscle. At a 
second operation the two fragments can usually be brought together. 

Fracture of one patella is not infrequently followed by 
fracture of the other at a later date, possibly owing to some 
congenital abnormality in the shape of the bones. 

Fractures of the Tibia may occur at either end, or involve 
the shaft (fig. 649). 

(i) Fractures of the upper end are usually due to direct 
violence, one or other tuberosity being separated, but 
occasionally a Y- or T -shaped fracture is produced by a fall 


Fia. 649. — Tibia. 

1. Y-sbaped fracture involving the knee joint. 

2. Inner tuberosity. 

3. Transverse fracture due to direct violence- 

4. Oblique fracture due to indirect violence. 

5. Internal malleolus- 


on to tbe feet. In either case the knee joint is involved, 
and rapidly fills with blood. If the patient is otherwise fit, 
operation should be performed, the tuberosities being 
screwed or pegged into position and the joint cleared of 
blood. The tibial plateau is thus restored and risk of sub- 
sequent osteoarthritis diminished. Fixation of the outer 
tuberosity is even more important than the inner as a greater 
proportion of the weight of the body is transmitted through 
the outer tuberosity, particularly in females, and persons 
with a tendency to genu valgum. 

Separation of the upper epiphysis of the tibia is a rare 
accident, hnt may occur up to the age of 22 years. The 
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epiphysis includes the articular facet for the head of the 
fibula, and the tongue-shaped prolongation in front for the 
tubercle of the tibia. Adequate reduction must be effected, 
and a MacIntyre’s splint is a convenient and comfortable 
means of fixation for the first two or three weeks, after which 
a light plaster case or a walking calliper is applied. 

(ii) Eractures of the shaft of the tibia, without implication 
of the fibula, are usually due to direct violence, in which case 
the fracture is transverse and often comminuted. Diagnosis 
is readily made as the bone is subcutaneous and even if 
deformity is not obvious, any irregularity or localised tender- 
ness is readily palpable. 

Treatment consists in reduction of deformity and fixation 
of the fragments by means of a back splint, further support 
being obtained by Cline’s lateral splints if necessary. 

It should be remembered that in all fractures below the 
knee joint correct alignment is only regained when the inner 
border of the patella, the internal malleolus, and the ball 
of the big toe are in line with one another. 

The leg may then be suspended on a Bloxam’s cradle, 
which allows the injured limb some degree of mobility, and 
greatly adds to the comfort of the patient while in bed. 
When swelling has diminished a plaster cast is applied so 
that the patient is enabled to get about on crutches. 

If reduction is difi&cult to maintain, extension may be 
necessary, the leg being supported in some suitable splint, 
such as Thomas’s splint, which is flexed at the knee joint. 
Traction is best applied by a transfixion pin through the 
os calcis (fig. 660). Such methods as Sinclair’s glue or 
strapping, or a spat or the upper of a boot to which lateral 
straps are sewn, have now been replaced by skeletal traction. 

In some cases it is possible to reduce displacement and 
apply an unpadded plaster cast so that the patient can com- 
mence ambulatory treatment at the beginning of his disa- 
bility. The cast extends from the toes to the middle of 
the thigh, and reduction can be confirmed by a radiograph 
taken through the plaster. A second plaster is sometimes 
necessary should the first become slack owing to diminution 
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of swelling. Weight-bearing is allowed in. about four 
weeks, and after eight weeks a plaster is fitted which extends 
to below the knee, so as to allow movements of the joint. 
The plaster is discarded after ten to twelve weeks. 

(iii) Fractures of the lower end. The only common frac- 
ture in this situation consists in fracture of the internal 
malleolus. This may occur as a result of direct injury, or 
the malleolus may be avulsed as a result of a stumble or 



Pig, 660 . — A cradle splint for traction fractures of tb.e femur or txbia. 
Traction is applied by the transfixion pm, and the weight can be multiplied 
two-, three- or four-fold by the double pulley blocks (from A. Surgical 
Adventure, by E. W, Hey Groves). 

slip, causing the weight of the body to fall on the everted 
foot. Localised tenderness and ecchymosis suggest the 
nature of the injury. Treatment consists in fixation of the 
foot in marked inversion for a month, and the inner side of 
the boot should be raised when walking is resumed. 

Fractures of the Fibula alone are usually due to direct 
violence, the lower end being most commonly affected. The 
procedure of “ springing ” the fibula assists in the diagnosis, 
and consists in compressing the fibula against the tibia, local 
pain being referred to the site of a fracture. A radiograph 
co nfir ms the diagnosis, and treatment consists of the tempor- 
ary application of a split plaster of Paris case, massage and 
movements being carried out after a few days. 

Fractures of the Tibia and Fibula commonly occur either 
as a result of direct or indirect violence. In the former 


INJUBIBS TO BONES 


787 


case the bones are JEraotxixed at the same level, but if due to 
i n direct violence the tibia is broken at the junction of its 
lower and middle thirds, and the fibula at about its centre. 
The upper fragment tends to be displaced forwards by the 
pull of the quadriceps muscle, and may pierce the skin, 
while the lower fragment is usually displaced backwards 
and upwards by the calf muscles, and is rotated outwards 
by the weight of the foot. 

Treatment is conducted as in the case of a fractured tibia. 

If reduction is unsatisfactory, operation should be con- 
sidered, as malalignment predisposes to osteoarthritis of the 
knee joint, and fixation of the fragments permits early move- 
ments of the ad j acent j oints . Troublesome ‘ ‘ f racttire blisters ’ ’ 
occasionally occur, and prevent or delay operation. They are 
probably due to interference with the subcutaneous lymphatic 
circulation by pressure of extravasated blood and exudate. 

Fractures involving the Ankle Joint. 

Pott's Fracture . — Dislocation and modifications of this 
fracture constitute an important group of injuries, as 
inefficient treatment leads to severe disability and even 
permanent cripphng. Shuffling towards every large mas- 
sage clinic may be seen men with stiff ankles and flat, everted 
feet, progressing laboriously with the aid of a stick. 

This group of injuries is due to such accidents as slipping 
off a stair or kerb, or the foot “ turning over ” while walking 
or hurrying over rough ground. In such a case the strain falls 
on the iimer side of the foot, and either the internal malleolus 
is fractured or the internal lateral ligament is ruptured. 
The astragalus is then forced against the external malleolus, 
and the fibula snaps 2 or 3 in. above its lower end. The foot 
is therefore everted and displaced backwards and outwards. 
In some oases the internal malleolus projects through the 
skin. The ankle joint is of necessity involved, and effusion 
occurs in the tender sheaths surrounding the ankle joint. 

Modifications of Pott’s fracture-dislocation : 

(i) The internal malleolus only is fractured, there being 
no displacement of the foot. 

(ii) Continuance of outward displacement ruptures the 
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interosseous tibio-fibular ligament, or the flake of tibia to 
which it is attached may be avulsed. The astragalus is 
forced upwards between the two bones, resulting in marked 
broadening of the ankle (Dupuytren’s fracture). 

(iii) Inversion of the foot occurs instead of eversion, 
due to the patient slipping in such a manner that the fibula 
fractures, and the astragalus is forced against the internal 
malleolus. 

(iv) The tibia is fractured transversely immediately 
above the internal malleolus, or in children the lower tibial 
epiphysis is separated. 

Treatment consists in the adnoinistration of a general, spinal, 
or local anaesthetic. The leg is then flexed in order to relax 
the calf muscles, and the foot is manipulated forwards and 
inwards. A slight amount of inversion, i.e. over-correction, 
is desirable, and counteracts the subsequent tendency to 
flat-foot. An external splint with a foot-piece is then 
applied : the foot-piece prevents recurrence of the backward 
displacement, and a pad below the external malleolus main- 
tains eversion. The patient remains in bed 
with the knee flexed ; this position relaxes 
the calf muscles, and enables the leg to rest 
on its outer side. Massage and passive 
movements are commenced as soon as 
possible, the length of time which elapses 
before* movements are permitted depending 
on the risk of recurrence of the deformity. 
When the swelling has subsided, an un- 
padded plaster cast is applied and the 
patient allowed up. Crutches are necessary 
at first, but the patient soon accustoms 
himself to walking on the plaster with the 
aid of a stick. The incorporation of a metal 
stirrup in the plaster is an additional aid in 
ambulatory treatment (fig. 651) A plaster 
oast is necessary for at least two months, the actual 
time depending on the degree of deformity and the weight 
of the patient. When walking is resumed the inner side of 



incorpor^ited in 
plaster in order 
to allow weight- 
bearing. 
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the heel should be raised a J in., or if the patient is heavy 
an outside iron with an inside T-strap should be fitted for 
a few months in order to prevent the development of valgus 
deformity. 

If no backward deformity is present, Bupuytren’s splint 
may be used, which consists of a short, straight splint reach- 
ing from the knee to below the foot, the lower end being 
deeply notched in order to facilitate the fixation of the 
bandage. The splint is well padded from the knee to just 
above the internal malleolus, so that when it is applied to 
the inner side of the limb the abrupt lower end of the pad 
acts as a fulcrum, and maintains inversion of the foot. 
S 3 mie’s horseshoe splint is now obsolete. 

If little displacement or swelling is present the plaster 
cast is applied at the commencement of treatment, adequate 
alignment being confirmed the following day by means of a 
radiograph taken through the plaster. 

Old-standing oases of mal-union and consequent disability 
occasionally require osteotomy of the tibia and fibula, or 
even reconstruction of the fracture with more adequate 
reduction and possibly fixation by means of a screw. 

It cannot be over-emphasised that careful reduction and 
constant supervision are essential in cases of Pott’s fracture- 
dislocation and allied injuries, if osteoarthritis of the ankle 
joint, flat-foot, and adhesions in the joint and surrounding 
tendons are to be avoided. 

Eractures of the Tarsal and Metatarsal Bones. 

The Os Calcis may be fractured by falls from a height, 
a comminuted compressing fracture occttrring. In other 
cases the sustentaculum tali, to which the “ spring ” liga- 
ment is attached, may be broken, or a fracture may occur 
through the body of the bone. In the latter case displace- 
ment is usually slight on accormt of ligamentous attachment, 
but if complete separation occurs, the posterior part of the 
bone is drawn backwards by the calf muscles. 

Rarely the epiphysis into which the tendo Achilles is 
inserted is avulsed (10 to 14 years), or the portion of bone to 
which the tendon is inserted is separated. 
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Treatment depends on the degree of deformity. If this is 
slight, a plaster of Paris cast is applied for a few weeks and 
the patient is allowed to walk at once. If a portion of bone 
is avulsed, pegging may be necessary. Compression of the 
bone can be remedied by a few pats with a wooden mallet, 
the foot being protected by a folded towel and supported by 
a sand-bag. In some clinics a special redresseur , which acts 
on the principle of a vice and exerts lateral pressure, is 
available for reduction of compression fractures (fig. 662). 



Fig. 662 . — ^BoMer’s redresseur for reduction of fractures of the os calcis 
and fractures in the region of the knee joint. 

If flat-foot is likely to develop, e.g. as a result of fracture 
of the sustentaculum tali, prolonged convalescence is 
essential. 

The Astragalus is sometimes fractured as a result of a fall 
from a height. If the foot is flexed and supported, as by the 
strut in an airplane, the neck of the bone may be shorn 
through by the sharp anterior articular surface of the tibia, 
comminution is common, and injuries to neighbouring bones 
are often associated. As in the case of the os calcis, consider- 
able swelling rapidly develops and obscures the diagnosis, 
which is often only conclusive after radiography. 

Treatment consists in the application of a plaster oast 
as soon as swelling has sufficiently diminished, and prolonged 
abstinence from weight-bearing so as to avoid flat-foot. 

Eraotures of the Metatarsals commonly occur, either 
as a result of falls or crushes, or by a wheel passing over 
the dorsum of the foot. Adequate rest is necessary, depend- 
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ing on the number of bones fractured, and the weight and 
occupation of the patient. If any of the inner four bones 
are fractured, it is advisable to provide an instep support 
until firm union has occurred. 

March fractures (st/n, pied force) occasionally occur in the necks 
of the second or third, metatarsals. As the name implies, they are 
liable to affect those who do considerable walking, especially soldiers. 
The fracture occurs spontaneously, and is predisposed to by inter- 
osseous compression and consequent interference with the blood- 
supply to the bones. 



CHAPTER XXXIV 

DISEASES OF BONES 

ACUTE USTELAMMATIOlSr 

Acute periostitis may be traumatic or infective in origin. 

Traumatic periostitis is a common condition, e.g. a kick on tbe 
sbin. A. tender swelling follows, due to bruising of the periosteum 
and subperiosteal extravasation of blood. Cold applications relieve 
pain and limit further extravasation, and the blood is usually 
absorbed. Repeated or severe trauma may result in the formation 
of a periosteal node of bone, e.g. the irregular shins of professional 
footballers. If the resistance of the patient is low, or if infective foci 
are present elsewhere, the subperiosteal haematoma, in common with 
haematomata in any part of the body, may become infected, as blood- 
clot is an excellent nidus for organisms circulating in the blood- 
stream. If infection occurs, a subperiosteal abscess will result, and 
unless the pus is evacuated without delay necrosis of superficial bone 
is likely to occur. 

Acute Iheeotive Osteomyelitis 

Predisposing causes of this condition are as follows : 

(i) Trauma . — ^Before ossification has occurred, th.e weakest 
part of a long bone is at the diaphyseal side of the epiphyseal 
line. At this level loops of blood-vessels penetrate the 
epiphyseal cartilage, and constitute a row of perforations 
across the diaphysis. Any excessive strain imposed on the 
bone first affects the weakest portion, and rupture of one or 
more capillary loops is liable to occur, with the formation of 
a haematoma. 

Juxta-epiphyseal haematomata have been demonstrated during 
necropsy in children who have died from multiple injuries. Also 
osteomyelitis of the lower end of the femur usually commences 
towards the posterior part of the epiphyseal line. The explanation 
is that strains in connection with the knee joint occur when the joint 
is extended, in which position the brunt of the force is borne by the 
posterior ligament, and transmitted to the posterior part of the 
epiphysis, with consequent formation of a haematoma at that site. 

(ii) An. Infective Focus . — Such conditions as infected 
scratches, impetigo, pediculi, etc., allow organisms to enter 
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tile blood-stream. A hsematoma in any situation then 
forms an excellent culture medium, in which organisms 
rapidly multiply and possibly increase in virulence. 

(iii) Lowered General Resistance . — ^The disease is common 
in industrial areas, where overcrowding occurs and children 
are ill-fed. In such places as naval schools, where minor 
injxiries from games, etc., are common, and infected abra- 
sions freq[uent, acute osteomyelitis is very uncommon, as 
the general health of the boys is excellent. 

Pathology. — ^The causative organism in the majority of 
cases is the staphylococcus aureus, other organisms which 
are less frequently responsible being the staphylococcus 
albus, pneumococcus, and streptococcus. 

The local effects depend upon the actual site of infection, 
which travels along the lines of least resistance. If infec- 
tion commences near the surface of the bone a subperiosteal 
abscess is likely to form. Provided such an abscess is 
opened early necrosis of bone is minimal. If infection occurs 
nearer the centre of the epiphyseal line extension occurs 
along the medullary cavity. The changes associated with 
inflammation of bone are peculiar, in that the vessels in the 
unyielding bony canals become compressed by exudate, and 
thrombosis with arrest of circulation follows, with inevitable 
necrosis of adjacent bone. This extending inflammation 
may affect the whole of the diaphysis, and sooner or later 
reaches the periosteum, which is stripped up as the collection 
of pus extends beneath it. Owing to the firm attachment 
of the periosteum to the epiphyseal cartilage, subperiosteal 
pus is unlikely to invade the neighbouring joint, unless the 
epiphyseal line is intra-articrdar, as in the case of the head of 
the femur and olecranon process. Pus finally bursts through 
the periosteum, and tracks imder muscles or finds its way 
to the surface. If the patient survives, the necrosed bone 
forms a sequestrum, the surrounding periosteum becoming 
extensively thickened to form an involucrum, which is 
perforated by cloacae through which pus and spicules of 
dead bone escape from the cavity surrounding the sequestrum, 
and so reach the surface. 

60 
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Clinical Features. — ^The s 3 rmptoms usually commeuce 
abruptly, the child complaining of severe pain near the end 
of a bone, the pain being aggravated by movement. Shiver- 
ing or an actual rigor may occur, and the general symptoms 
of infection are present. 

The severity of the general signs of infection depends on 
the virulence of the organism and the resistance of the 
patient. In severe cases the child may be comatose as a 
result of profound toxaemia ; more usually elevation of the 
temperature by 2° or 3°, and associated increase in pulse- 
rate indicates a more moderate degree of infection. 

The local signs depend to some extent on the depth of the 
affected bone. Thus, if the bone is well clothed by muscle, 
as in the case of the lower end of the femur, a localised area 
of tenderness is the most definite sign to be discovered in the 
early stages. In the case of a subcutaneous bone, such as 
the tibia, redness and oedema of the skin, in addition to 
local exquisite tenderness, will be present in the early stages. 
In both oases movements of the limb are painful, and may 
be strongly resented. At a later date thickening of the 
periosteum is palpable, and sjmapathetic effusion occurs into 
the neighbouring joint. Unless eificient treatment is 
adopted or a fatal issue results, the local signs of pus 
become increasingly obvious, a painful brawny area appears 
which gradually softens, and finally an abscess bursts 
through the skin, the resulting sinus leading down to the 
bone by a more or less direct route. 

Differential Diagnosis. — A.cut& Arthritis . — This is an 
intra-artioular condition, and therefore the slightest move- 
ment of the joint is painful. In cases of osteomyelitis 
associated with “ sympathetic ” effusion, a few degrees of 
painless movement can usually be obtained, and the maxi- 
mum pain is near the end of the bone rather than over the 
joint.' If any doubt exists, some of the fitud should be 
aspirated for examination. 

Acute rheumatic arthritis is often polyarticular, and 
associated with characteristic acid sweats. As in any 
variety of acute arthritis, the slightest movement of the 
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joint canses intense pain. Awaiting the results of salicylates 
is to be condemned. 

Cellulitis and Erysipelas . — the affected bone is sub- 
cutaneous, redness and oedema rapidly involve the overl3dng 
skin. Constitutional symptoms are usually more marked 
in the case of acute osteomyelitis, and the changes in the 
skin remain more localised. A small wound or abrasion can 
usually be discovered in the case of cutaneous infection. 

A.cute JEocanthemata and Typhoid Feoer . — ^These conditions may 
be suspected on account of the profoundly toxic and even comatose 
condition of the patient. Careful palpation of the iliac bones and 
the ends of the long bones is necessary, and if pressure over a local- 
ised area induces resentful movements or moaning, then the pos- 
sibility of osteomyelitis should be considered. 

A.cute Abdominal Conditions . — Acute osteomyelitis may occur in 
a vertebra or in connection with an iliac epiphysis. In the former 
case pain may be referred to either or both sides of the abdomen, 
while involvement of the right iliac bone may somewhat resemble 
acute appendicitis. If a history is obtainable, and a careful examina- 
tion is made, mistakes should be avoided. 

Complications 

General. — (i) Toxcemia . — Some degree of toxaemia is 
inevitable, but in fulminating cases toxaemia may be so 
profound as to be fatal. In the case of long-continued sup- 
ptiration, e.g. in connection with, the upper end of the femur 
or the ilium, chronic toxaemia may eventually proceed to 
amyloid disease. 

(ii) Septicoemia . — Should be suspected if shivering, 
rigors, or an intermittent temperature are present. Infec- 
tion of any serous membrane is likely to occur, particularly 
of the pericardium. 

(iii) JPycemia . — ^In the acute stages this condition is fatal, 
for infected emboli are carried to the lungs. Plum- 
ooloured, wedge-shaped infarcts occur, with a small quantity 
of blood-stained fibrinous fluid in the pleural cavity. 
Increased respiration, cyanosis, and patches of hronchial 
breathing are indicative of this complication. Acute 
pyaemia is particularly liable to occur if the bone involved 
consists largely of cancellous tissue, e.g. ilium or scapula. 

In addition to these acute manifestations, chronic septi- 
caemia and pyaemia may occxir and give rise to abscesses in 
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any part of the body, particularly in other bones. These 
abscesses may reveal themselves at any time from the first 
few days of the disease, or not until after the lapse of many 
years. In the latter case intermittent pain is complained 
of near the end of a long bone, with perhaps transitory 
effusion into the adjacent joint during an exacerbation. 
The condition is often considered to be “ rheumatic,” but 
examination reveals thickening of the bone, and a radio- 
graph shows sclerosis around a central cavity. 

These chronic staphylococcal abscesses were first described 
by Sir Benjamin Brodie in connection with the head of the 
tibia. Free exposure and curretting are necessary, and the 

cavity is found to con- 
tain jelly-like granula- 
tion tissue rather than 
actual pus. 

Local Complications. 

— (i) Bone. — Spontane- 
ous fracture may occur, 
especially if a single 
bone, e.g. the femur, is 
extensively destroyed 
(fig. 653). 

Deformity sometimes 
follows from interfer- 
ence with the epiphyseal 
line. Tissue adjacent to 
the focus of infection is 
destroyed, but around 
this area a zone of 
hypersemia exists, which 
encourages increased 
growth. Thus, if the 
destructive area is suffi.- 



E*!©. 663. — ^Acute osteomyelitis of the 
lower end of the femur, complicated by a 
spontaneous fracture and acute infective 
arthritis of the knee jomt, the cartilage 
of which is psirtially destroyed. 


oiently extensive to 
affect the epiphyseal 
line, growth is arrested, 
but if infection is more 
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localised the hypersemio zone ■will stimulate epiphyigeal 
aoti'vity and cause growth to be more rapid. The whole or 
part of the epiphysis may be affected, and thus regular or 
irregular growth, or an increase or diminution of growth, 
results. 

Deformity also results from extensive necrosis of bone. 
If the shaft of a single bone is destroyed, contraction of 
soft tissues is hkely to occur and lead to gross deformity. 
If two bones are present the normal gro'wth of one bone will 
eventually cause deformity if the growth of its partner is 
arrested, e.g. continuance of growth of the fibula tends to 
push the foot inwards, so that a varus deformity results. 

(ii) Joint . — ^Acute infective arthritis occurs in a variety 
of ways : 

(а) A sulDperiosteal abscess bursts into the periarticular tissues, 
and pus invades the joint through a weak part of the capsule, e.g. 
where it is pierced by a blood-vessel. 

(б) Pus may track along a tendon which passes into the joint, e.g. 
biceps, popliteus. 

(c) Very occasionally the infection destroys the epiphyseal line 
and so directly invades the joint. This complication may occur 
in young children attacked by a virulent organism. 

(d) The epiphyseal line may be wholly or partly intra -articular, as 
in the case of the head of the femur, olecranon process, and inner 
side of the head of the humerus. 

(e) Any joint may be affected by blood-borne infection, including 
the joint adjacent to the initial lesion. 

(iii) Muscles and Tendons . — ^Extensive oedema occurs in 
the neighbouring muscles, and effusion in the tendon 
sheaths. This predisposition to stiffness is encouraged by 
the desirability of fixation of the limb during the acute 
stage of inflammation. As soon as possible movements 
must be instituted in order to prevent serious stiffness, 
particularly in the case of the wrist and ankle, which are 
surrotmded by tendons. 

(iv) Nerves . — ^Are rarely involved by fibrosis. 

(v) Slood-vessels . — Secondary haemorrhage occasionally 
occurs, particularly if a large artery is adjacent to the 
affected bone. Thrombosis of the popliteal vein may give 
rise to troublesome oedema. 

(■vi) Special sites. — e.g. osteomyelitis of the pubic bone 
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sometimes caxises hsematuria, or involvement of the skull 
is likely to give rise to sinus thrombosis via the emissary 
veins, or meningitis by direct extension. 

Treatment. — ^All stages of severity of infection are en- 
countered. On the one hand constitutional symptoms are 
slight, and moderate delay may be justifiable in the hope 
that the condition may abort, whereas in other cases toxaemia 
is so profound that even a primary amputation promises 
but a slender chance of survival. 

However, in the common type of case between these two 
extremes, emergency operation is indicated, the bone being 
exposed by the most convenient route, such as : 

Upper End of Femur. — ^Between the tensor fasciae femoris and 
gluteal muscles on the outer side, and sartorius and rectus femoris 
medially. 

Etywer End of Femur. — ^Between the biceps and vastus extemus, 
or alternatively between the latter muscle and the rectus femoris. 

Upper End of Humerus. — Between the deltoid and pectoralis 
major muscles, the cephalic vein being displaced inwards. 

Earner End of Radius. — ^From the outer side, between the supina- 
tor longus and the extensor muscles and tendons. 

The tibia and ulna are exposed on their subcutaneous surfaces. 

The bone having been exposed, the periosteum is incised. 
In early or mild cases the only abnormality found is that 
the periosteum is easily separable from the bone, which 
shows increased vascularity. If general evidence of infec- 
tion is slight, the wound is lightly packed with gauze 
soaked in some mild antiseptic, and a splint or other support 
is applied. If after twenty-four hours signs of infection 
show no remission, the wound is reopened, and the medullary 
cavity explored by drill or trephine. If a bone drill is used 
it must be of large size, as small holes are liable to become 
blocked by granulation tissue before infection has subsided. 
In the more common cases of longer duration or more severe 
infection pus is found under the periosteum, which is 
pairtially stripped feom the bone. The medullary cavity is 
then opened by means of a bone-drill, trephine, or gouge, so 
that any pus present in the bone may have a ready exit. 
The older procedure of guttering the bone and scraping 
away the marrow until free bleeding occurred is now aban- 
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doned in favour of these more conservative measures, as 
extensive removal includes bone which would otherwise 
recover when intra-medullary tension is relieved, and 
prolonged convalescence is necessary before bone is re-formed. 
When the medullary cavity has been sufficiently explored 
the wound is lightly packed as before, with such antiseptics 
as eusol, flavine, or carbolised paraffin. Splints are then 
apphed so as to immobilise the limb. On the following 
day the packing is removed, and continuous eusol irrigation 
expedites healing. Occasional syringing with hydrogen 
peroxide assists in the separation of sloughs and the removal 
of debris. If subsequent necrosis occurs, the resulting 
sequestrum will need removal. Sequestra may be felt with 
a probe, and are distinguishable ffiom normal bone by their 
rough surface. Removal should be performed when they 
are felt to be loose, a fact which may be verified by radio- 
graphy. If delay is permitted after the sequestrum has 
separated, increasing difficulty will be encountered as the 
involucrum becomes more dense. 

In severely toxic cases, which occur in large bones, such as the 
femur, immediate amputation affords the only chance of recovery. 
Owing to lymphangitis, infection of the stump is certain to occur, 
and therefore m order to obviate further toxaemia a “ guillotine ” 
amputation is indicated. This consists of dividing skin, muscles, and 
bone at the same level, so that no flaps are sewn over the infected 
stump. As a modification, skin fiaps may be fashioned and stitched 
back over the stump, and if infection subsides they are sutured over 
the raw surface a few days later, but the piinciple must not be 
violated that any discharge is free and unhindered. 

Special reference must be made to the fibula, as resection of the 
shaft of the bone yields excellent results and reduces convalescence to 
a minimum. When osteomyelitis occurs the shaft of the bone is 
exposed by a free incision and separated subperiosteally by means 
of a Doyen’s raspatory, and the diaphysis resected with due regard 
for the external popliteal nerve. The wound is either closed or 
lightly stitched according to the extent of infection, and healing 
occurs in a few weeks. The bone is gradually re-formed from the 
remaining sheath of periosteum (fig. 654). 

A recent method of treatment of osteomyelitis (Winnett 
Orr) consists of obtaining wide exposure and efficient drain- 
age of the bone. The wound is swabbed with some anti- 
septic, such as iodine in spirit, and packed with vaselined 
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gauze, 'with, no attempt at closure. Frazer recommends 
packing -with gauze soaked in flavine, liquid parafi&n, 
and potassium citrate. The last prevents coagulation of 
blood and exudate and so promotes drainage. The limb is 
then encased in plaster of Paris and left undisturbed for 
several -weeks. Immuno- transfusion is useful if toxic sym- 
toms persist and cause anxiety. Although the -wound is 

bathed in decomposing pus healing 
progresses in a satisfactory manner. 
Apparently the only objection to 
this line of treatment is the accom- 
panying odour of stale pus. On the 
other hand, the discomfort and labour 
of frequent dressings are avoided, 
and convalescence is shortened. 

This method is also advocated for 
chronic cases, such as compound 
fractxires with necrosis of bone. 

It is the experience of most sur- 
geons that acute osteomyelitis is 
much less virulent than formerly. 
This is probably due to improvement 
in the health and nutrition of children, 
and consequently treatment tends to 
be more conservative. In most cases 
the best results are obtained by a 
limited operation on the bone com- 
bined ■with Winnett Orr’s method of 
treatment. 

INDICATIONS I-OB. AMPUTATION 

(i) Fulminating cases -with profound toxaemia. 

(ii) A-cute Infective Arthritis. — ^In this case two severe foci of 
infection, are present, either of which threa-ten life. Also, should the 
limh he saved at the risk of the patient’s life, its ultimate function 
will be gravely impaired as a result of infection of bone, stiffness 
of muscles, and disorganisation of the joint. 

(iii) Secondary hcernorrhage after the usual procedures for its arrest 
have been adopted unsuccessfully. 

(iv) Spontaneous Fracture. — Usually occurs in cases of virulent 
infection and extensive destruction, and even if the limb is eventu- 
ally saved, its function will be seriously impaired. 



Fia. 854. — Showing 
regeneration of the 
fibula after diaphyseo- 
tomy ; skiagraph taker 
eight months a f t e i 
operation. 
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(v) Deterioration of the Patients Condition . — In spite of efHcient 
treatment, the general condition ,of the patient may gradually 
deteriorate as a result of prolonged toxaemia. In more severe cases 
the presence of septicaemia or pyaemia may demand amputation. 

Finally, although the patient is not seriously ill, the onset of 
amyloid disease due to prolonged suppuration may be the deciding 
factor in favour of amputation. 

Mention must be made of a subacute form of osteomyelitis due to 
B. typhosus. This condition occurs at any period of the disease 
or during the ensuing two years. The bones most commonly affected 
are the skull, tibia, or ribs, and the mflammation commences in the 
periosteum. Secondary infection sometimes follows, and incision 
and scraping are usually necessary. 

Actjte Trattmatic Osteomyelitis 
arises as a resiilt of infected wounds, e.g. compound fractures, 
operations on bones, following amputations, etc. The con- 
stitutional disturbances are less severe than in cases of in- 
fective osteomyelitis, as the causative wound provides some 
measure of drainage. More extensive opening of the wound, 
removal of bone, or even amputation may be necessary. 

Ss^iihilitic Diseases of Bone 

Syphilis may affect the osseous system during either its 
congenital or acqtiired manifestations. 

Congenital. — (i) Osteochondritis of the nasal septum is 
the first manifestation. Necrosis of cartilage follows, and 
the resulting discharge causes “ snuffles.” Characteristic 
depression of the bridge of the nose follows destruction of 
its support. 

(ii) Cramotabes of the vault of the skull occurs during the 
first six months, as a result of absorption of bone. This 
condition is merely a constitutional effect, and is likely to 
occur in any debilitating disease, e.g. rickets, diarrhoea. 

(iii) Parrot’s nodes may appear on the skull during the 
early years. They consist of patches of periostitis, and 
if the parietal bones alone are affected, a “ natiform ” head 
results ; if the frontal bones are involved, so that there are 
four bosses, the term “ hot-cross bun ” is sometimes applied. 
Similar patches of periostitis may affect the long bones. 

(iv) Epiphysitis . — Occurs towards the end of the first 
year, the epiphyseal line being broader than usual and 
yellowish in colour. Separation may occur, and occasionally 
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infection follows, resulting in so-called “ pseudo-paralysis.” 
Periostitis usually extends froru tlie epiphysis along the 
shaft of the bone, forming a fusiform swelling, unlike the 
abrupt expansion of the epiphysis associated with rickets. 

(v) Dactylitis . — Is a rare manifestation which occa- 
sionally occurs in severe cases. The osteitis commences 
centrally, and a marked periosteal reaction occxu*s. 

(vi) Overgrowth and Curvature of the Tibia . — ^Usually 
appears towards puberty. The curve is only in an 
antero-posterior plane, and affects the whole bone. The 
anterior border of the tibia is rounded, and no buttress 



iPiG. 656. — EEutclainsoii’s teeth, characteristic of congenital 
sj^hilis. (Mr. J. H McCurnch.) 


in the concavity is necessary, as the tibia is sclerotic and 
therefore stronger than a normal bone. These features 
distinguish the curved tibia of syphihs from that of rickets. 
The condition is probably due to excessive and irregular 
deposition of bone. Formerly, the curvature of the tibia 
was considered to be due to fixation at either end of the 
elongating bone by the fibula, but in other cases, in which 
increase of length of the tibia occurs, it is found that the 
fibula is avulsed from the tibia at its upper articulation. 

(vii) Teeth. — ^Hutchinson’s notched and peg-shaped teeth 
affect the permanent incisors (fig. 655 ), and Moon’s turret- 
teeth, so called from the absence of the central cusp, 
occasionally occur in the permanent molars. 
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AcQ.uired. — ^In the secondary stage osteocopic pains may 
occur, due to localised patches of periostitis. If the case is 
unduly severe or inefficient treatment is adopted, permanent 
periosteal nodes may remain. 

As a result of tertiary syphilis a variety of osseous changes 
occur ; the following are those usually described : 

(a) Periosteal Chimma . — Single gumma arising in the 
periosteum characteristically occur in the tibia and man- 
ubrium stemi, although other bones may be affected. A 
firm, slightly tender swelling appears, which is obviously 
connected with the underl 3 dng bone. As the swelling 



Fig. 656. — Perforations of the hard palate, resulting from tertiary 
syphilis. (R C.S. 3951 1.) 

enlarges the superficial structures are progressively involved, 
until eventually the skin shows a reddened area which covers 
indurated tissues. Eventually the skin softens, and the 
gumma discharges, a punched-out or serpiginous ulcer 
resulting, the floor being temporarily covered by a wash- 
leather slough. - Secondary infection is probable, and 
necrosis of bone then follows. 

The nasal septum and hard palate are not uncommonly 
affected. In those situations extensive necrosis of bone 
ocoxus, commonly resulting in perforation of the septum 
or palate (fig. 656). 

Multiple periosteal gummata occxu: characteristically on 
the skull. Although common in the East, owing to more 
efficient treatment this condition is now rare in civilised 
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countries, Taut the “ worm-eaten ” skulls of previous sufferers 
are common museum exhibits. The local signs are similar 
to those described above, but early secondary infection 
occurs owing to the depth, of the hair follicles in the scalp. 
Necrosis of bone follows, but sequestra may require years 
before separation is complete, owing to relative avascularity 
of the compact bone, and associated endarteritis. 

Treatment consists, in addition to the usual antisyphilitic 
remedies, in local application of mercurial lotion. Attempts 
to remove a sequestrum before separation is complete may 
result in spread of infection to the meninges, or via emissary 
veins to the intracranial venous sinuses. 

(&) Endosteal Chimma . — Syphilitic osteomyelitis occurring 
in the tertiary period affects the shafts of long bones. It is 
an increasingly uncommon condition, but when it does occur 
errors of diagnosis are hkely, and many a limb has been 
sacrificed unnecessarily under the impression that the bony 
enlargement was malignant, e.g. periosteal sarcoma. Per- 
haps in no other situation does syphilis more justly deserve 
its title of “ the great imitator.” 

The symptoms of syphilitic osteomyelitis consist of 
aching pain in the bone, boring in character, particularly 
when the limb is dependent, or at night when covered by 
warm bedclothes. On examination some local swelling or 
venous dilatation is often seen, and palpation reveals 
thickening of the bone, due to associated periostitis. 
General examination of the patient frequently reveals other 
signs of the disease, and the Wassermann reaction may be 
suggestive. X-ray shows marked sclerosis and periostitis, 
the superficial bone being deposited in the long axis of the 
shaft, in distinction from right-angled spiculation sometimes 
to be seen in cases of periosteal sarcoma. Exploration 
should be xmdertaken in doubtful cases. 

Even vigorous antisyphilitic treatment may fail to relieve 
the constant pain associated with an endosteal gumma, 
owing to the protection afforded by the surroun din g zone of 
thickened bone, which prevents remedial substances in the 
blood from reaching the affected area. Hence trephining or 



DISEASES OF BONES 806 

“ guttering ” the bone is sometimes necessary so as to open 
up the medulla and allow the re-establishment of an ade- 
quate blood-supply to the interior of the bone (fig. 667). 

(c) Diffuse Sclerosis . — ^This consists of thickening of all 
or any of the periosteal, cancellous, or medullary elements 
of a bone. The skull and shafts of the long bones are those 
most commonly affected, and in long- 
standing cases such a degree of density 
occurs that the medullary cavity is 
obliterated. 

Tuberculous Disease 
Tuberculous disease of bone is secondary 
to some other tuberculous focus, the 
organisms from which reach the bone 
either via the blood-stream, as from deep- 
seated glands, or by direct invasion from 
an adjacent lesion, e.g. tuberculous 
arthritis. The disease commences either 
in the interior of the bone, or in the 
periosteum. (For tuberculous disease of 
the spine, see page 616.) 

(a) Endosteal tuberctilosis. other than 
that due to direct invasion, occurs in either 
an epiphysis, or commences in the can- 
cellous tissue of the affected bone. In the 
case of a long bone, infection usually commences near one 
end, where the nutrient vessel breaks up into capillaries in 
which the bacilli lodge. 

Tarsal and carpal bones are commonly affected, and 
children appear to be particularly susceptible to infection of 
the phalanges (tuberculous dactylitis). 

Tuberculous osteitis is insidious in onset, and for some 
weeks or months the patient may be conscious only of slight 
weakness or aching, particularly after use. On examina- 
tion some puffiness may be noticed, and palpation reveals 
slight thiokerdng of the periosteum, due to oedema. At a 
later stage the skin becomes shiny, the bone is definitely 
thickened and tender, and muscular wasting is evident. 



Fig. 657. — An. 
endosteal gumma, 
which, has been 
trephined in order 
to relieve pain. 
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Finally, a subperiosteal abscess forms, which, destroys the 
periosteum and finds its way to the surface, the last stage 
being represented by sinuses which lead down to the bone, 
and allow the entry of secondary infection. 

Necrosis of bone occasionally occurs in cases of tuber- 
culous osteitis, but sequestra are usually small and spicu- 
lated. With the advent of secondary infection bony 
destruction is greatly hastened. 

Careful clinical examination often reveals other active or 
latent tuberculous foci, and X-ray examination shows 
rarefaction of bone, i.e. the density is diminished owing to 
absorption of calcium, and the pattern is blurred on account 
of destruction of trabeculae. 

(6) Periosteal tuberculosis most commonly aflfects the flat 
bones, e.g. the ribs, sternum, or skull. Infection com- 
mences in the deeper layers of the periosteum, which becomes 
oedematous, and is soon separated from the underlying bone 
by granulation tissue. Caseation and abscess formation 
follow, the superficial structures becoming progressively 
adherent and invaded, while the bone itself is eroded. In 
the case of a rib the abscess extends along the bone in a 
characteristic maimer. Finally, the skin is involved and the 
abscess discharges on the smface, which allows access to 
secondary infection. X-rays show erosion of the bone if the 
condition has advanced sufficiently. 

Trcuixucnt. — ^As with tuberculous disease in any part of 
the body, this depends upon the fxmctional value of the part 
affected, and the risk entailed should conservative treat- 
ment fail to arrest extension of the disease. 

Thus tuberculous disease of a rib is treated by excision 
of the affected portion of bone. If pus is present it is 
mopped away and the cavity smeared with B.I.P.P. before 
closure. The loss of part of a rib is of little moment to the 
patient, and speedy convalescence should be assured. In 
the case of osteitis of a tarsal bone, with the exception of 
the os calcis, removal should be advised, partly to shorten 
convalescence, but chiefly to obviate the risk of extension of 
infection to the tendon sheaths and synovial membranes. 
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This latter consideration especially applies to the hones on 
the inner side of the foot which are in apposition with the 
common synovial sac, and through the medium of which 
infection readily spreads to other tarsal hones. 

In cases in which early operative treatment would entail 
grave disability, conservative measures must be adopted. 
Immobilisation is essential, and cormter-irritation or Bier’s 
passive congestion may be applied. General treatment, 
including heliotherapy, receives due consideration. The 
success of conservative measures is indicated by an improve- 
ment in the general condition of the patient and diminution 
of local tenderness and swelling ; also in the case of endosteal 
infection radiography reveals a ring of sclerosis around the 
affected area. If conservative measmes fail, then the bone 
shoxild be thoroughly scraped, the resulting cavity swabbed 
with B.I.P.P. or iodoform emulsion, and the wound care- 
fully closed. If abscesses appear, aspiration is performed, 
and if sinuses form and persist in spite of surgical measures, 
excision of the bone, or even amputation, is sometimes 
necessary. 

Rickets 

Although rickets is not fundamentally a disease of bone, 
yet the characteristic bony changes may be considered with 
advantage in this chapter. 

It is now known that rickets is a deficiency disease, the 
essential cause being lack of antirachitic vitamin D, which 
is a component of natural fats and oils. In addition, lack 
of sunshine, and insufficient ingestion of calcium and 
phosphorus, are contributory factors. 

The pathological changes which occur mainly affect the 
epiphyses, the cartilages of which are enlarged both longi- 
tudinally and laterally. In addition, the epiphyseal Ime, as 
seen on section, is strikingly irregular. The zone of pro- 
visional calcification is either absent or represented by 
irregular patches, and therefore no definite line of demarca- 
tion exists between the proliferating cartilage and the 
medullary spaces. Instead of being composed of bone, the 
walls of the medullary spaces are formed of osteoid tissue. 
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whioli contains no calcium salts, and is not laminated, while 
the medtiUary spaces are filled with vascular fibro-cellular 
tissue instead of normal hone marrow. The deformities 
associated with rickets are due to lack of rigidity of this 
osteoid tissue. As the disease is overcome, calcium salts 
are deposited, and the deformed bones become normal in 
texture, or in some cases even denser than normal. 

Deformities are due to inability to bear the body weight, 
to the influence of posture, or the constant pull of muscles 
bending the softened bones to which they are attached. 

Clinical Features. — The child is usually flabby, and sweat- 
ing of the head is common. It is particularly susceptible to 
respiratory and gastro-intestinal disturbances, and the 
abdomen becomes protuberant owing to enlargement of the 



Pig. 658. — ^Hickets 
in an adolescent girl, 
showing bow legs. 


liver and spleen, and flatulence. Um- 
bilical hernia is common as a result of 
prolonged distension. 

Bony developments cause restlessness 
and peevishness, and the child, on account 
of epiphyseal tenderness, resents being 
handled. As the disease progresses 
deformities appear, among which the 
following are typical : 

Epiphyseal Enlargement. — ^The increased 
width, of the epiphyses can usually be felt. 
As the child uses the limbs, compression of 
the softened epiphyseal line may cause visible 
swelling, and as the child crawls before it 
walks the enlargement is first obvious at the 
wrists, and later at the ankles (fig. 658). These 
swellings disappear as the disease fades, and 
the formation of periosteal bone causes in- 
creased width of the shaft. 

Long Bones. — ^Bending of the long bones is 
more marked in the legs on account of standing 
and walking. Natural curves are exaggerated, 
and thus the femur shows increase of the 
normal anterior curve. The linea aspera may 
be thickened to form a buttress. Bending of 
the neck produces a corresponding degree of 
coxa vara. 


eTjrvedtibi 0 e,anden- The tibia is characteristically bent in two 
larged epiphyses. places. An abrupt kink occurs in the lower 
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third of the bone, the portion below this being bent backwards and 
inwards. A well-marked buttress formation occurs in the concavity, 
and the anterior border of the bone is sharp, owing to lateral com- 
pression of the shaft. 

Bending of the bones of the arms indicates a severe degree of 
rickets. The radius and ulna are bent backwards, and the humerus 
outwards at the site of the insertion of the deltoid - 

Ribs . — ^The ‘‘ rickety rosary,” due to beading of the costo-chondral 
junctions, is of the same nature as epiphyseal enlargements. The 
swelling is more pronounced on the posterior surface. Harrison’s 
sulcus has been attributed to diaphragmatic pull, but the groove 
fails to correspond with the attachment of this muscle. It is 
probably due to abdominal distension “spreading” the lower 
ribs. 

The Skull. — Craniotabes occurs as a result of any severe con- 
stitutional disturbance, and if associated with rickets is most obvious 
in the region of the lambdoid suture. Closure of the fontanelles and 
dentition are always delayed. As the skull develops it becomes 
broader and flatter than normal, and the increased width between 
the eyes indicates broadening of the base. 

The Spine. — The child is tardy in its efforts to sit up. Kyphosis 
constitutes the first spinal deformity, which may be followed by 
scoliosis due to posture or to inequality of the legs. 

The Pelvis. — ^Two types of deformity may result. In the flattened 
type the conjugate diameter is diminished, while if the lateral walls 
are approximated a tri-radiate deformity results. 

Stature. — ^Diminution in stature is due to various reasons. The 
actual growth of bone is retarded, especially that of the tibia and 
femur, which are alleged to be one-quarter shorter than those of a 
normal child of equal size and age. Also the weight of the body com- 
presses the softened epiphyses. This is well marked in the case of 
genu valgum, as the growth of the weight-bearing external condyle 
is repressed. Diminution of stature is also emphasised by bending 
of the bones of tbe legs, and by spinal deformities. 

Treatment. — Early recognition and appropriate treatment 
are rewarded by ready response. Fresh milk, cod-liver oil, 
and meat extracts are administered as freely as the child 
will digest them, and judicious exposure to natural or arti- 
fici^ sunlight or ultra-violet rays is beneficial. The child’s 
activities are curbed by means of light splints, but some 
degree of movement is desirable, otherwise efficient circula- 
tion is discouraged. 

Early bony deformities respond to appropriate splinting. 
In the case of the tibia osteoclasis may be necessary, and 
should be performed during the third or fourth year. 
Before this age splinting should be given a trial, and when 
the child is older osteotomy is preferable. 

61 
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Osteoclasis is performed by resting the leg on a rubber-covered 
wedge, the leg lying on its outer side. Pressure is applied so that 
the fibula and then the tibia snap opposite the site of maximum 
deformity. Care must be taken to grasp the lower end of the bone 
as close to the deformity as possible, as cases have occurred 
where the lower epiphysis has been separated. The deformity is 
corrected, and a plaster of Paris casing applied for three weeks ; 
the subperiosteal fracture readily unites during that period. 

In older children or adults osteotomies, either linear or cuneiform, 
are sometimes necessary. 

SCURVY RICKETS 

Scurvy rickets is occasionally seen in children whose mother, for 
social or other reasons, weans them at an early age. Most prepared 
foods are deficient in vitamins, and the antiscorbutic vitamin 
appears to be particularly susceptible to heat. 

The disease commonly appears between the sixth and tenth 
months, and in addition to rickety changes of a variable degree, 
evidence of scurvy is superadded. This latter condition is evinced 
by subcutaneous or submucous hsemorrhage, subperiosteal extra- 
jyasations which are markedly tender (they have been mistaken for 
acute osteomyelitis), and in more advanced cases by sponginess of 
the gums and even hsematuria. 

If neglected, the disease may progress to a fatal issue, preceded by 
separation of epiphyses, melsena, and emaciation. 

Treatment consists in the administration of such antiscorbutic 
remedies as fresh juice, cabbage water, mashed potato and cream. 

I>ue attention is paid to the associated rickety element - 

LATE RICKETS 

Late rickets is a rare disease which occurs during puberty or 
adolescence. In some cases careful enquiry and examination sug- 
gest that it is due to a recrudescence or relapse of the ordinary 
type of this disease. In a typical case of late rickets the head is not 
affected, and bending of the bones occurs close to the epiphyses. 
Treatment is conducted on the lines already suggested for infantile 
rickets. 

A similar condition may occur m communities subjected to great 
privations, as was the case in Vienna during the Great War. This 
disease occurred in the middle-aged and old people, and was in- 
advisedly termed himger osteomalacia.” Severe pain occurs in 
the bones, which are tender on palpation. Bony deformity occurs in 
advanced cases. As with infantile rickets, ingestion of substances 
containing fat-soluble A vitamin results in rapid improvement. 

Osteitis Deformans 

This condition, first described by Sir James Paget in 
1876, occurs more commonly in men, and usually com- 
metioes between the third and fourth decades, although 
obvious signs are not noticeable for many years. 

The changes which occur in the bones cause enlarge- 
ment and softening. Atrophy of the compact tissue and 
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absorption of the calcium salts weaken the bone, and at the 
same time spongy subperiosteal bone is deposited. 

The skull is usually enlarged, although this is not invari- 
able. 

Three stages are described, the first being the vascular stage, in 
which the skull is brick-red in colour and soft in texture. Advancing 
sclerosis then follows, the skull being markedly thickened and deeply 
grooved for meningeal vessels. Finally, complete diffuse sclerosis 
ensues, the diploic zone being almost obliterated (fig. 659 ). The 
cranial cavity is but slightly diminished in volume, as the increase 
in thickness of the skull is almost entirely eccentric. 



Fio. 659. — Paget’s disease of the skull. (R.C.S. 706.1.) 


The most striking change in the spine is the development 
of kyphosis, due to softening and 3delding of the vertebral 
bodies. Cases of paraplegia have occurred owing to diminu- 
tion in calibre of the spinal canal, and improvement 
been efiEeoted by laminectomy (fig. 660). 

The long hones are affected by two processes — absorption 
of original, and especially the compact bone, and deposition 
of vascxdar porous hone. An eccentric enlargement and 
elongation follows, and bending occms readily, as although 
the bone is more bulky rigidity is diminished (fig. 661). 
After a period of many years the porous bone gradually be- 
comes dense, so that eventually the deformed bones are hard 
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and heavy, i.e a permanent state of complete sclerosis. 
Some degree of coxa vara usually affects the femoral necks. 

The pelvic bones and clavicles are commonly affected in 
the early stages. The facial bones, 
base of the skull, jaw, and ribs are 
only involved in the minority of 
oases. 

Clinical Features. — (i) Pain . — Is 
the most constant symptom, and 
is usually complained of for yeai's 


Fig. 660 — A lumbar vertebra from a long- Pia. 661 . — tibia from 
atanding case of Paget’s disease, with narrow- a case of Paget’s disease, 
ingof the spinal canal. (R.C.S. 3820.2.) (R.C.S. 3823.1.) 

before the cause is realised. The tibia is one of the first 
bones to be affected, and the disease may remain localised 
in a single bone for years. The pain is intermittent, and 
in the case of a subcutaneous bone redness of the overlying 
skin occurs during exacerbations. 

(ii) Diminution of stature, even up to 13 in., due to 
kyphosis and bending of the long bones of the legs. 
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(iii) Increased diameter of tke head, an early indication 
of which may be the necessity for larger hats. 

(iv) Spontaneous fracture is not uncommon, and may 
first bring the patient under supervision. Radiographs 
occasionally reveal partial fracture, and probably a spon- 
taneous fracture occurs in stages. 

Complications. — Myelomatosis occurs in about 5 per cent, 
of cases. These endosteal tumours do not disseminate, and 
resemble myelomata, except that reaction of the adjacent 
bone is absent. 

Calcification of the arteries may be very obvious, and is 
probably due to the same cause as the disease itself. 

Necrosis of small areas of bone may occur in late stages 
as a resTolt of excessive sclerosis interfering with the 
circulation. 

Osteoarthritis occurs in joints adjacent to deformed 
bones, owing to alteration in the mechanics of the joint. 
Spontaneous fractures and paraplegia have already been 
mentioned. 

Treatment. — As in the case of other obscure conditions, 
chronic toxaemia is considered to be either the actual or a 
contributory cause. Therefore any obvious foci of infection 
should be eradicated, in the slender hope that the progress 
will be delayed. Ultra-violet rays appear to relieve pain, 
otherwise analgesics are given, and supporting apparatus 
may be necessary to hinder deformity. Potassium iodide 
( ‘ ‘ the morphia of bones ’ ’ ) often relieves pain in this condition, 
as with most chronic inflammations of bones. 

Possibly Paget’s disease is due to unbalanced action between the 
parathyroids and the suprarenal glands, resulting in increased 
activity of the former, and deficient function of the latter. Cases are 
reported which have improved with suprarenal cortex extract 
combined with a high calcium diet. 

Osteitis Fibrosa 

(i) The generalised form, which is also known as Recklinghausen's 
disease of bone. This type usually commences in the second decade, 
and diffuse cystic changes are widely scattered throughout the 
skeleton, particularly the long bones and skull. Fractures, pain, 
bending of bones, and grotesque deformities occur, so that the patient 
becomes bedridden. 



814 A SHORT PRACTICE OP SURGERY 

It has been recently demonstrated that cases of generalised 
osteitis flbrosa have an unduly high calcium content in the blood, 
often as high as 16—18 mgm. per 100 c.c. instead of the normal 
10 mgm. Also a tumour of one of the parathyroid bodies is present 
in these eases. Although the tumour is not obvious on clinical 
examination, yet a careful exploration is rewarded by its discovery, 
either embedded in the thyroid gland, or lying at a lower level in the 
mediastinum. Removal is followed by an immediate drop in the 
calcium content of the blood, rapid amelioration of symptoms, and 
later by reconstruction of the affected bones. 

(ii) Local Cyst . — This is the common form of the 
disease, and this type ustially appears at the end of the first 



Fig. 662. — Local cyst of bone in th.e lower end of th.e ulna, showing a 
clear, expanded cavity (child, aged 4 years). 

decade. The condition most frequently occurs at the end of 
a long bone or in the skull. Coxa vara sometimes follows 
a cyst in the femoral neck. Cysts in other hones attract 
the patient’s attention either because of spontaneous 
fracture or swelling, depending on whether the affected bone 
is clothed with muscle or subcutaneous. Radiography 
shows a clear cavity in the bone, which is expanded (fig. 662). 
Trabeculation, so characteristic of a myeloma, is absent. 

The disease is presumed to be toxic in origin, although 
some authorities consider that the cysts represent attenuated 
myelomata. Treatment consists in expostrre of the bone and 
curettage of the cyst, which contains straw-coloured fluid, 
and is lined with a fibrous wall in which giant cells have been 
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demonstrated. There is no abnormality of the calcium 
content of the blood, nor any parathyroid derangement in 
connection with local cysts of bone. 

OSTEOMALACIA 

Osteomalacia is rare in this country, although in some localities, 
e.g. certain regions in the Himalayas, it is by no means uncommon. 
Nine-tenths of cases occur in females, mostly during the child-bearing 
age. Pregnancy sometimes appears to be the cause of the disease, 
and undoubtedly causes the disease, if already present, to run a 
more rapid course. 

The changes in the bone consist of decalcification of the osseous 
framework and metaplasia of the resulting matrix and medulla to 



Fia. 663. — Pelvic deformity due to osteomalacia. (R.C.S. 560.) 

fibro-cellular tissue. The compact bone may become as thin as 
paper, and the marrow represented by fatty fibro-cellular tissue of 
a vascular nature, which has been likened to liver or splenic pulp. 
An excessive amount of calcium phosphate is excreted in the urine, 
and calculi sometimes occur in the kidneys. 

The main symptom is pain in the bones, which is deep-seated, 
and aggravated by movements or pressure. Lassitude and asthenia 
follow, and gross deformities (fig. 668) and fractures become in- 
creasingly in evidence. The disease usually lasts from three to six 
years, the bed-ridden patient eventually succumbing to asthenia 
or inter current disease. 

Treatment is symptomatic, although cases have improved after 
removal of the ovaries (provided the menopause has not been 
reached), or hysterectomy and double ovariotomy, if the patient is 
pregnant. Foci of infection are sought for and eradicated . 

Evidence exists which suggests the possibility that osteitis defor- 
mans, osteitis fibrosa, and osteomalacia are different manifestations 
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of the same disease. Thus, portions of bone from a case of osteitis 
deformans when examined microscopically appeared to be identical 
with the changes to be found in osteitis fibrosa. Also, tissue typical 
of osteitis fibrosa has been found in a humerus removed from women 
who died as a result of osteomalacia. 

Possibly these three conditions are caused by a similar toxin, the 
reaction on the part of the bone depending on its powers of resistance 
under different circumstances. Thus if bone resistance is good, the 
noxious effects of toxins are delayed until middle age, and porous 
bony reaction occurs, resulting in osteitis deformans. If the 
affection commences in childhood, a less vigorous reaction occurs, 
and deposition of fibrous tissue very inadequately compensates 
for the bony absorption, and osteitis fibrosa follows. In the most 
severe cases, where the patient’s vitality is seriously undermined, 
and especially if subjected to the strain of pregnancy, reaction is 
feeble, and a cellular response only is possible, with resulting 
osteomalacia . 

nEONTIA^SIS OSSEA 

This condition consists of a creeping periostitis of the bones of the 
face and skull. The probable cause is some infection spreading from 
the nose, accessory sinuses, or possibly teeth. The periostitis is 
arrested for variable periods at the suture lines, thus the squamous 
portion of the temporal bone may be greatly thickened and raised 
above the surface of the skull, while the parietal and frontal bones 
remain unaffected for years. Eventually the suture line is crossed, 
and the periostitis creeps on over another bone. The lower jaw 
becomes implicated, infection presumably reaching it by way of the 
buccinator muscle and pterygo- 
mandibular ligament, as the 
periostitis commences at the 
attachment of these structures. 

The early symptoms may be 
those of lachrymal duct or nasal 
obstruction. The facial bones 
then become enlarged, and 
adjacent bones are successively 
attacked. Eventually hideous 
deformity results (fig- 664), and 
the patient’s sufferings are in- 
creased by pressure on the eye, 
brain, and feranial nerves as 
they emerge from the skull. 

Leontiasis ossea has been 
mistaken for sarcoma of the 
maxillary antrum, osteitis 
fibrosa, and frog , face,” due 
to displacement forwards of 
the maxillae by nasopharyngeal 
tumours. Treatment consists 
of dealing with any discover- 
able infection, otherwise it is 
symptomatic. 



Eig. 664. — The sknll and lower 
jaw from an advanced case of leon- 
tiasis ossea. (R C.S. 1359-1.) 
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OSTEOGENESIS IMPERFECTA 

This rare familial condition is due to some congenital defect in 
the evolution of the connective tissue cells- Normally, some of 
these develop into fibrous tissue, and those in connection with the 
osseous system become bone-forming cells. The blue sclerotics so 
characteristic of this disease are not due to diminution in thickness, 
and no abnormality can be detected on microscopic examination. 
The translucency is therefore due to some peculiarity of the fibrous 
tissue, which suggestion is supported by the fact that another 
associated abnormality is an increased tendency to sprains. 

In the case of bone, the evolution of osteoblasts is interfered with, 
and development stops short at the formation of cartilage cells. 

Clinically the condition is characterised by an abnormal tendency 
for bones to fracture. Thus the foetus may be still-born, the skull 
being represented by a membranous bag with a few small bony plates, 
and evidence of antenatal fractures is common. In the infantile type 
the child is born alive, but the fragile limbs break with distressing 
ease- In less severe cases fractures begin to occur m childhood or 
adolescence, and Wormian bones persist in the skull. The fractures 
are less painful than those occurring in normal bones, and although 
union occurs readily, deformity is common owing to the frequency 
and comparative painlessness of the fractures. 

Treatment consists of dealing with fractures as they arise, and of 
protecting the patient from the risk of injury. 

TUMOXJRS OF BONES 

Innocent : Chondroma. Osteoma. 

Intermediate : Myeloma. 

Malignant : (a) Primary — Sarcoma. (6) Secondary — 

Sarcoma, Carcinoma. 

Chondroma 

These tumours arise in connection with the epiphyseal 
cartilage. Rickets has been blamed as a contributory factor, 
owing to the irregularity of the epiphyseal line in that 
condition. However, chondromata are no commoner in 
rickety than in normal children. The tumours consist of 
hyaline cartilage, the cells of which are irregular in shape 
and arrangement. 

Chondromata may be conveniently classified according 
to the type of bone from which they arise : 

(a) Small Bones of the Hands and Feet. — As these tumours 
arise within the bone they are termed enchondromata. 
They most commonly appear during childhood. The affected 
bone becomes gradually and painlessly expanded, and 
the local condition may suggest dactylitis. However, 
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the more advanced age of the patient and the absence of 
evidence of local inflammation or of any general mani- 
festation of disease should prevent an error of diagnosis. 
A radiograph shows a clear expansion of the bone, similar 
to that seen in connection with a bone cyst (fig. 665). If 
allowed to grow, destruction of the bone is inevitable. In 
long-standing cases small areas of calcification appear in the 
tumour, and finally myxomatous degeneration may occur. 

Treatment consists of scraping out the tumour through 
a postero-lateral incision, which passes between the extensor 
tendon and the digital 
vessels and nerve. Prog- 
nosis should be guarded, as 
enchondromata are some- 
times multiple. 

An X-ray sometimes 
reveals small enchondro- 
mata in other digits, which 
have not expanded the 
bone sufficiently to call 
attention to their presence. 

(6) Long Bones. — Chondromata commence under the 
periosteum in the region of the epiphyseal line, but as growth 
proceeds and the bone lengthens they remain stranded in 
the shaft. Thus, if the tumoxur originates in a small child 
near the growing end of a long bone, by the time adult 
life is reached it may be some inches from the end of the 
bone. As the 'tumour projects from the surface of the bone, 
to which it is attached by a pedicle, the term “ ecchon- 
droma ” is applied. 

An ecchondroma forms a hard, fixed, and painless swelling 
near the end of a bone. Occasionally some lobulation 
may be discernible. If the tumour is not interfered with 
it ossifies when the epiphyseal line from which it arises 
joins the shaft, and a cancellous osteoma results. 

As ecohondromata never undergo malignant change, and 
cease to grow when the bone ossifies, removal is only in- 
dicated if symptoms necessitate that procedure, such as : 



Fig. 666. — Enchondroma of the 
distal phalanx of the thumb, with the 
opposite normal hone for comparison. 
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(i) Displacement of adjacent muscles or tendons, causing 
a sensation of weakness owing to interference with, their 
efficient action. Occasionally a tendon becomes hitched 
around the tumour in certain positions of the limb, a con- 
dition known as a “ snapping ” tendon, 

(ii) Interference with joints, or, more rarely, vessels or 
nerves. 

(iii) Inflammation of an overlying adventitious bursa, 
e.g. on the inner side of the knee in a cavalryman. 

(iv) Fracture, due to direct violence or muscular action. 

(v) Cosmetic reasons, e.g. upper end of the humerus in 
women who desire to wear low evening dress. 

If removal is indicated care must be taken to chisel 
through the base of the tumour close to the parent bone, so 
that none of the cartilaginous “ cap ” of the tumour is left, 
otherwise recurrence is possible. 

(c) Flat Bones. — These tumours grow from such bones 
as the ribs, scapxila, and pelvis, and form characteristically 
hard and painless swellings. However, they may remain 
unnoticed until myxomatous degeneration causes a sudden 
increase in size, in which case errors of diagnosis are common. 
Thus a chondroma of the rib may be mistaken for a sarcoma, 
or a pelvic enchondroma which has undergone myxomatous 
degeneration may be mistaken for a broad-ligament cyst, 
as in both cases a fixed cystic swelling is detected on pelvic 
examination . 

Osteoma 

Osteomata are of two varieties, ivory of cancellous. 
Ivory osteomata are uncommon but are occasionally found 
on the skull, particularly in connection with bones which 
bound the orbit or air sinuses (fig. 666). 

Treatment is only indicated when pressure symptoms 
result, e.g. deafness from auditory obstruction, displacement 
of the eye, or involvement of nerves. Owing to the density 
of these tumours, removal should be effected through 
adjacent normal bone, as chiselling through the dense base 
is liable to cause concussion. 

Cancellous osteomata are comparatively common tumours. 
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and are formed as a result of ossification occurring in an 
ecchondroma. Thus they occur near the ends of long hones ; 
the physical signs are identical with those of an ecchondroma, 
and treatment should be conducted on the same lines. 

A subungual exostosis is an irregular bony outgrowth 
under the nail of the big toe, which is lifted off the 
underlying phalanx. Although included in this section 
this condition must not be confused with a neoplasm, as 
it is due to pressure of an ill-fitting boot and consequent 



Fig. 666. — An ivory osteoma growing in the region of the frontal air 

sinus. (B.C S. 1390.1.) 


periosteal irritation. The nail should be removed or dis- 
placed, and the bony excrescence excised by means of a 
chisel or bone-cutting forceps. 

Myeloma (syn. Osteoclastoma) 

A myeloma occurs most commonly in the end of a. long 
bone, particularly in the vicinity of the knee joint. 
Myelomata also occur in the skull and lower jaw, and in 
the latter situation they constitute one variety of epulus. 
Similar tumours are occasionally found at the site of tendin- 
ous insertions, and are then probably derived from misplaced 
endosteal cells. 

Myelomata usually occur during the third or fourth 
decades of life, and are presumed to arise from osteoclasts, 
which are giant cells normally engaged in absorption of 
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bone. CKnical features depend upon wh-ether tlie affected 
bone is subcutaneous or surrounded by muscle. In tlie 
former case a swelling is first noticed, whicb is somewbat 
abrupt and painless. 

Expansion of tbe bone follows, which process consists of 
destruction of the bone from within, while at the same 
time new periosteal bone is formed (fig. 667). This new 



Fig. 667- — A myeloma of the upper end of the fibula, showing abrupt 
expansion of bone, and trabeculation. 

formation of bone occurs more slowly than the destructive 
process, so that the bone becomes larger but progressively 
thinner, and eventually “egg-shell crackling” may be 
detected. Finally, the growth erodes the compact bone, and 
a soft, pulsating swelling results. Owing to refinements 
of diagnosis the final stages are rarely seen in civilised 
countries. 

In the case of deep-seated bones enlargement and con- 
sequent destruction of the bone may be unnoticed, and the 
first evidence of the presence of the tumour may be a spon- 
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taneous fracture. This is especially liable to occur in the 
femur or humerus, which are unsupported bones. 

Owing to the slow rate of growth of these tumours, pain 
is not a marked feature. When a large myeloma is adjacent 
to a joint, e.g. the lower end of the femur, a sympathetic 
effusion may occur as a result of local hypersemia. A 
radiograph confirms the abrupt expansion of the bone, and 
presents a stippled or mottled appearance, due to bony 
trabeculae which traverse the cavity. 

Macroscopically a myeloma appears as a soft, maroon- 
coloured tumour, with localised extravasations of blood. A 
definite bony septum usually separates it from the medullary 
cavity, and bony trabecTdse intersect the softer portions. On 
section characteristic myeloplaxes are strikingly evident ; 
these large cells, about 120 fji, in diameter, are irregular in 
shape, and contain from twelve to fifteen deeply staining 
nuclei. The remainder of the tumour consists of spindle 
cells, extravasated blood, and numerous blood-vessels. 
“ White ” myelomata occasionally occur, usually at the 
lower end of the radius. 

Treatment. — ^Until recently it was believed that mye- 
lomata were only locally malignant, but a more careful 
“ follow-up ” shows that in about 8—10 per cent, of cases 
metastases occur, usually in the lungs. These deposits 
contain no giant cells, and are possibly due to an osteogenetic 
sarcoma developing in the myeloma. This indicates that 
curetting, which was the standard treatment of former years, 
should only be countenanced in situations unsuitable for 
more radical treatment, such as the lower jaw or upper end 
of the femur. A course of deep X-ray therapy must always 
follow curetting. If it is considered advisable to curette 
the tumour, the bone is opened with a gouge or chisel, and 
the growth scraped away with a sharpi spoon, care being 
taken not to penetrate the adjacent articular cartilage. The 
cavity is swabbed with pure carbolic acid, any excess being 
removed with spirit. If necessary the cavity is reduced in 
size by compression of its walls, or a muscle graft may be 
inserted. If the cavity is small it is sufficient to allow it 
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to fin with, blood-clot. Precautions must be taken to 
obviate excessive hiseraorrhage, and thierefore a tourniquet 
is applied, or a vessel tied in continidty, e.g. ligature of 
the external carotid above its superior thyroid branch, as 
a preliminary to scraping a myeloma of the lower jaw. 

In most cases one of the three following procedures will be 
preferable to curettage : 

(a) If removal of the bone will cause little disability 
then exeision is performed, e g. rib, metacarpal, or fibula. 

In the case of the fibula the external popliteal nerve must be 
isolated above the swelling, as it lies under the tendon of the biceps, 
and its anatomical relations in the region of the tumour will be dis- 
torted. The nerve is traced downwards and held aside, and the 
fibula is divided and cleared of muscles from below upwards. If 
possible the head of the fibula is spared, otherwise the external lateral 
ligament and tendon of the biceps must be sutured to the periosteum 
of the outer tuberosity of the tibia. 

(b) In certain situations, if the affected bone is indispens- 
able for adequate function, excision and insertion of a bone 
graft should be considered. 

Thus the upper end of the humerus is excised and a graft 
inserted into the medullary cavity below, and wedged into a slot 
cut in the glenoid cavity above. Similarly, after excision of the 
lower end of the radius a graft may be fixed into a hole drilled in the 
scaphoid below, and impacted into the radius above. 

(c) In the case of extensive destruction of the lower end 
of the femur or head of the tibia, amputation is usually 
performed. Although bone-grafting has been successfully 
accomplished, the convalescence is tedious, and as the knee 
j oint must of necessity be bridged by the graft, the end result 
is a rigid leg. 

In neglected oases amputation may be necessary in any 
situation on account of invasion of the soft tissues, or in 
the event of recurrence after less drastic measures. 

Myelomatosis is a rare condition in which multiple endosteal 
tumours occur. Locally the condition causes destruction of bone 
with less reaction than a smgle myeloma, i.e. no septum forms be- 
tween the tumour and medullary cavity, and trabeculation is less 
evident, so that the X-ray appearance suggests secondary carcinoma 
(fig. 668). Microscopically large giant cells are present with thirty 
to forty nuclei. A proteose appears in the urine, first described by 
Bence-Jones, which precipitates on the addition of nitric acid, and 
disappears on warming. 
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Fia. 668. — Extensive destruction of one half of the sacrum, due to 
myelomatosis. (Dr. J. W. Linnell’s case.) 


This condition may also occur as a complication of osteitis defor- 
mans. Death results from cerebral compression in the case of skull 
involvement, or some intercurrent disease in a bedridden sufferer. 

Sarcoma 

Primary sarcoma of bone may originate as a parosteal, 
endosteal, or periosteal tximotir. 

Parosteal sarcomata are spindle-celled tumoxirs which arise 
at the site of insertion of tendons or muscles, and should 
therefore he regarded as tumours of these structures rather 
than of the bone itself. Local and free excision, including 
the periosteum in the neighhoxirhood, occasionally results in 
cure, but incomplete removal is likely to be followed by re- 
currence of the tumour with increased malignancy. 

Endosteal sarcomata, either round- or spindle-celled, are 
xmoommon tumours, and have been confused with myelo- 
mata and periosteal sarcomata which have eroded the com- 
pact bone and invaded the medullary cavity. A true 
endosteal sarcoma usually commences in the medulla of a 
large bone, e.g. the head of the tibia. As growth is rapid, 
pain is a prominent feature, and the bone is eroded and de- 
stroyed rather than expanded. Eventually a spontaneous 
fracture occurs, or the appearance of a soft pulsating swelling 
indicates that the bone is extensively destroyed. The 


DISEASES OF BONES 


826 


presence of enlarged superficial ■veins, and possibly an 
effusion into the neighbouring joint, indicate the vascular 
nature of the tTxmour. Dissemination occurs, at first by 
the blood-stream, but -when soft tissues are invaded the 
lymphatic system is also involved. 

A confident diagnosis is always difftcult in the early stages ; 
in addition to a myeloma and periosteal sarcoma already 
mentioned, such possibilities as an endosteal gumma or 
secondary deposit must be considered. The X-ray appear- 
ance of an endosteal sarcoma sho'ws destruction of the 
compact bone from wit hin , -with little reaction of the bone, 
such as expansion, sclerosis, or periostitis. In doubtful cases 
exploration is essential, and even if early amputation is 
performed, dissemination by the blood-stream has probably 
occurred already. Should the bone be eroded ■with con- 
sequent invasion of the soft parts, then prognosis is almost 
as gloomy as that of a periosteal sarcoma. 

A rare but characteristic form of endosteal sarcoma, kno'vm as 
Ewing’s tumour, occurs usually in the small bones of the hands or 
feet, or the skull. These endosteal tumours grow rapidly, and are 
extremely vascular, so that the painful enlargement of the bone 
associated with hypersemia may suggest an inflammatory rather than 
a neoplastic condition. A radiograph shows endosteal destruction 
of the bone. The prognosis is poor, even after amputation, and 
secondary deposits frequently occur in other parts of the skeleton, 
especially the skull. Deep X-ray therapy causes striking retrogres- 
sion of these tumours, and even secondary deposits may disappear. 

Periosteal sarcomata are fortunately not common, as they 
constitute a tumour which is perhaps only second in 
malignancy to melanoma malignum. 

This variety of sarcoma most commonly occurs dming 
puberty or adolescence, and is practically unknown after the 
age of 50. The favourite sites are the ends of the shafts of 
long bones, and the lower extremity is affected five times as 
often as the upper. 

O'wing to the rapid growth of the tumour, pain is an early 
symptom, and on examination of the affected part dis- 
tended veins are often seen, which indicate the vascular 
nature of the growth. On palpation a spindle-shaped swell- 
ing of the bone is detected, at first elastic in consistency, but 
52 
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pulsatile in the later stages. Eventually soft tissues are 
invaded, and finally the tumour involves and fungates 
through the skin. Dissemination occurs in the early stages, 
the lungs being commonly affected via the systemic veins, 
and if the patient survives long enough these deposits 
occasionally ossify. A blood-stained pleural effusion is 
sometimes the first evidence of pulmonary involvement. 



Fig. 669. — Fusiform swelling and spiculation in th.e case of a periosteal 

sarcoma of tlie tibia. 

Secondary deposits also occur via the lymphatic system, 
-and other bones are frequently affected. 

The radiographic appearances of periosteal sarcoma vary 
according to the degree of malignancy of the tumotm. If 
rapidly destructive erosion of the bone is the principal 
feature, but if the tumour is of rhoderate malignancy, then 
characteristic spiculation is evident (“ ladder pattern ”) 
(figs. 669 and 670). This phenomenon is due to separation 
of the periosteum from the bone, and formation of bone by 
osteoblasts on the walls of the blood-vessels which pass 
from the bone to the uplifted periosteum. In cases which 
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Fia. 670, — ^Macerated speci- 
men. of a periosteal sarcoma 
of the upper end of the 
humerus, showing character- 
istic spiculation. 


are of slow growth., fxision of the 
bony spicules resxdts in the for- 
mation of an irregular osseous 
mass surrounding the normal 
bone from which the tumour 
originates, and erosion of the 
compact bone is masked by the 
ossifying tumoru: (fig. 671). 

The treatment of a periosteal 
sarcoma can be summarised as 
follows : 

(a) Amputation . — ^Is the usual 
procedure, providing the diag- 
nosis is accepted, and should be 
performed well above the tumom-, 
i.e. if possible with one inter- 
vening joint between the site of 
amputation and the tumour. In 
the case of the femur or humerus, 



Fig* 671* — Ossifying sarcoma of the malar bone. (Mr. W, B. Gabriel’s case.) 
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disarticulation should be performed through the hip or 
shoulder joint (fig. 672). However, even after amputation, 
the prognosis is gloomy, but pain is relieved and the distress 
associated with fungation is obviated. 

(b) In certain situations local excision of the affected hone and the 
insertion of a bone graft have been adopted. In support of this 
method it has been urged that earlier permission is given for this 
method, as compared with amputation. Also in the early stages 
local recurrence is unlikely, and if secondary deposits have occurred, 
even amputation cannot retard their progress. Hence in situations 
where bone grafting yields poor results, particularly in the upper 
limb, the arm may be saved, and cases are on record where this line 
of treatment has been adopted, and the unmaimed patient has 
survived for many years. 

(c) Conservative Measures. — Coley’s -fluid, which consists 
of a sterilised culture of B. prodigiosus and the streptococcus 
of erysipelas, appears to be useless, at any rate in this 
country, although Coley himself claims a small percentage of 
cures. The initial dose is half a minim, gradually increased 
until a definite reaction is produced, with elevation of tem- 
perature by 3° or 4°, and perhaps a rigor. Injection of the 

fluid into the growth enhances 
the reaction. A suitable dose is 
given every other day, and at the 
end of two weeks response is 
indicated by diminution in the 
size and vascularity of the 
tumour. If no effect has been 
obtained, the treatment should 
he abandoned, as further injec- 
tions are unlikely to have any 
other effect than still further 
undermining the health of the 
patient. 

Radium and radon check the 
growth of sarcomata, but sar- 
coma cells are less sensitive to 
radium than those of carcinoma. 
X-ray therapy is usually more 
convenient, in that large masses 



Fig. 672. — The appearance 
after a fore-quarter amputa- 
tion. 
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of tissue or deep deposits, e.g. intrathoracic, can be 
irradiated. 

Prognosis. — Out of 660 cases collected by the American 
Registry of Bone Sarcoma, only seventeen appea/r to have 
been cured — sixteen after amputation, and one following 
treatment by radium. 

Recurrence within a year is likely to occur in viscera or 
other bones if the primary growth is situated near the trunk. 
In more distant tumours recurrence co mm only occurs within 
three years, although we have known a case in which a 
secondary deposit appeared in the spine thirteen years after 
amputation through the thigh for periosteal sarcoma of the 
tibia. Thus the tim^ limit for a “ cure ” is almost unlimited. 

An X-ray of the chest may reveal secondary deposits in 
the lungs, and is of value in estimating the expectation of life. 

Secondary Tumours 

Carcinoma. — Carcinoma of bone occurs either by direct 
extension, as in the case of the chest wall following carcinoma 
of the breast, or by metastasis. 

Secondary deposits are liable to occur particularly as a 
result of a primary growth in the following situations : 

(i) Breast . — ^Is the commonest cause of secondary car- 
cinoma of bone, the favourite situations being the spine, 
upper end of the humerus, and the neck of the femur. 

(ii) Kidney , — ^Any bone is liable to be affected, perhaps 
most commonly the pelvis. A bony swelhng or a spon- 
taneous fracture is sometimes the first evidence of a car- 
cinoma of the kidney. 

(iii) Bronchus . — Carcinoma of a bronchus appears to be 
increasing in frequency, and secondary deposits in bones are 
not imcommon. 

(iv) Prostate . — The clavicle, for no obvious reason, is 
commonly affected. Occasionally the shaft of a long bone 
is infiltrated with growth, causing bending (osteomalacia 
carcinomatosa). More commonly diffuse sclerosis occurs in 
the pelvic bones, and it is probable that this invasion occurs 
via the lymphatics, which stimulates bone reaction and 
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causes sclerosis, whereas blood-boi'ne metastases result in 
absorption of bone. 

(v) Thyroid . — ^The flat bones, especially the vertex of the 
skull, are likely to be affected. These tumours in particular 
are very vascular, and apparently are capable of function, 
as after complete thyroidectomy for carcinoma the post- 
operative myxoedema has disappeared on the appearance of 
secondary deposits. 

Secondary deposits usually cause considerable pain, and 
if occurring in the vertebrae pain is liable to be referred along 
spinal nerves. In most cases a swelling eventually becomes 
palpable ; the presence of superficial veins and possibly 
pulsation indicate the vascular nature of the tumour. 
Spontaneous fracture is common, and if immobilised, union 
sometimes occurs, in distinction from spontaneous fractures 
caused by sarcoma, which never reunite. 

A radiograph shows irregular destruction of bone with 
little or no surrounding reaction unless fracture has occurred, 
in which case evidence of callus formation may be seen. 

If a tumour in connection with bone is suspicious of a 
secondary carcinoma, then the common primary sites must 
be carefully examined. Carcinoma of the breast, prostate, or 
bronchus can usually be detected with ease. The presence 
of a slowly growing carcinoma of the kidney is often difficult 
to ascertain in the absence of haemorrhage, but a pyelogram 
will usually show some distortion. 

Primary carcinoma of the thyroid gland is sometimes so un- 
obtrusive as to be impalpable, or a tumour which clinically 
appears to be a simple adenoma may disseminate. 

Osteochondritis Juvenilis 

Various lesions, the pathology of which is doubtful, are 
grouped under this term. Certain epiphyses are commonly 
involved, and also some bones which develop from a single 
ossific centre may be affected. The essential changes consist 
of partial arrest and irregularity of growth, followed by 
sclerosis. Trauma appears to be a causative factor, espe- 
cially the cumulative effect of repeated minor strains. For 
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instance, Schlatter’s disease has been known to follow 
training for cross-country running, and Osgood’s disease 
has occurred after dancing lessons. A speculative theory 
is that small aseptic emboli cause obstruction to arteries 
supplying the affected bone, and the consequent interference 
with nutrition is reflected in the irregular growth. 

In all oases symptoms are relatively mild, and comprise 
aching of the affected limb and local tenderness. If the 
affected portion is palpable, e.g. the tibial tubercle,, enlarge- 
ment can be detected. 

Symptoms are relieved by adequate rest and relief of 
strain, and little disability results if the condition is recog- 
nised before gross bony changes have occurred. 

The more important of these conditions are : 

Perthes’ disease {syn. coxa plana, pseudo-coxalgia). 
This condition appears between the ages of 6 and 10, 
slightly more common in boys than girls, and 15 per cent, 
of cases are bilateral. Until this condition was recognised 
and adequately described, it was confused with tuberculous 
arthritis. Slight pain, especially after vigorous use, and 
limp, are the early symptoms. On examination, wasting 
is slight, and movements are restricted according to the 
extent of bony change. Thus as the head of the bone 
becomes flatter so inversion and eversion are progressively 
restricted, and if coxa vara supervenes, then abduction 
also is limited. Flexion and extension, however, are free 
and painless, and this feature, combined with negligible 
wasting of muscles, and the robust health of the patient, 
should prevent an erroneous diagnosis of tuberculous 
disease. As with other chronic conditions, e.g. coxa vara, 
traumatic arthritis may be superimposed and cause painful 
limitation of all movements. In these cases a week in 
bed will result in the disappearance of the recent traumatic 
element and its associated muscular spasm, after which the 
characteristic features of the underlying condition can be 
recognised. 

A radiograph shows, in the early stages, slight flattening 
of the head of the bone, which is appropriately termed 
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“ muslrroomed,” and the epiphysis is seen to be represented 
by two or more nuclei. At a later stage the neck becomes 
thickened, and the epiphyseal fragments fuse to form an 
expanded flattened head of the femur. 

The rational treatment would appear to consist in the 
restriction of movements and limitation of weight-bearing, 
as by the apphcation of a walking calliper. However, many 
cases seem to make an equally good recovery in the absence 
of any local treatment other than limitation of activity. 

Schlatter’s disease is much commoner in boys than girls, 
and appears between the ages of 10 and 16. It is frequently 
preceded by some unusual strain. The tibial tubercle 
becomes unduly prominent and somewhat tender on pres- 
sure. A radiograph shows partial separation of this tongue- 
shaped portion of the epiphysis from the shaft. If the 
affected part is supported by strapping, local tenderness 
disappears in from three to six months, but enlargement 
persists for a much longer period. 

Osgood’s disease, or apophysitis of the os calcis, affects the 
epiphysis of the heel, which is present between the tenth and 
sixteenth years. This condition forms one variety of painful 
heel. A radiograph shows fragmentation and irregularity 
of the epiphysis. Symptoms abate with appropriate rest. 

Kohler’s disease affects the scaphoid tarsal bone, and 
occurs about puberty. The bone is at first enlarged and 
tender, but later is compressed and sclerotic. 

Keinboch’s disease of the semilunar bone of the wrist 
occurs between the ages of 18 and 40. In most cases 
a history of injury is obtainable, which is followed by 
pam and tenderness over the bone. Finsterer’s sign is 
sometimes present, and consists of sharply tapping the head 
of the third metacarpal when the fist is closed. If the sign is 
positive, pain is felt in the region of the bone. Treatment 
consists in immobilisation for six months in order to encour- 
age regeneration. If sclerosis occurs the head of the third 
metacarpal becomes less prominent. In some cases, on 
account of persistent pain and disability, the bone has been 
removed through an incision passing between the tendons of 
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the extensor longus pollicis and the extensor communis 
digitorum. 

Madelung’s deformity {syn. manus valga) may be in- 
cluded in this group of diseases, and occurs in girls at the 
period of adolescence. Deficient growth of the lower radial 
epiphysis results in relative elongation of the ulna, so that 
the hand is displaced outw^ards and forwards. It is stated 
that the condition is liable to occur in t 5 ^ists. 

Calv6^S epiphysitis is another member of this group of 
diseases, and affects the epiphysis of a vertebra. It is 
commoner in boys than girls, and appears about puberty. 

RENAL DWARFISM 

Is a rare condition, due to renal insufficiency during childhood, 
as a result of a condition similar to chronic interstitial nephritis, or, 
more rarely, polycystic kidneys. Thirst and polyuria, followed 
by headache and vomiting, are the symptoms which should suggest 
renal disease, but cardio -vascular changes are absent. The blood 
urea content is markedly increased, and may be as high as 300 or 
more mgm. per cent. 

Bony deformities appear at any age, and in the early years 



Fig. 673. — A renal dwarf, with 
a normal child of the same age 
for comparison. (Hr. Schlesinger’s 
case.) 



Fig 674. — An X-ray of the left 
leg of the dwarf in fig. 673, show- 
ing osteoporosis of the compara- 
tively straight epiphyseal lines- 
Displacement of the epiphyses has 
not yet occurred. 
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separation of epiphyses may occur. After the first decade the 
changes somewhat resemble adolescent rickets, and deformity 
follows (fig. 673). Deformity occurs chiefly at the epiphyseal line, 

and is due to displace- 
ment of the epiphysis 
rather than to bend- 
ing of the shaft of 
the bone, a point 
which distinguishes 
this condition from 
true rickets (fig. 674). 

Death from uraemia 
is seldom delayed 
beyond puberty, and 
is hastened by any 
operative interfer- 
ence, e.g. osteotomy. 

ACHONDROPLASIA 

This familial con- 
dition is due to 
maldevelopment of 
bones arising from 
cartilage. Thus the 
stature is markedly 
diminished and the 
limbs in particular 
are stunted. The 
legs are obviously 
short, and the finger- 
tips reach only to the 
great trochanters, the 
arms thus resembling 
flippers (fig- 675). 
The fingers them- 
selves diverge, so 
that they resemble 
the spokes of a wheel. 
The base of the skull, 
being developed from 
cartilage, is small in 
proportion to the 
vertex, so that the 
prominent forehead 
causes the bridge of 
the nose to appear to 
be depressed. Men- 
tal development is 
discovered- 


Fio. 675. — An achondroplasic infant. 
(R.C.S. 93.1.) 

normal, and no cause has yet been 


ANOSTEOPLASIA {syn, CRANIO-CLEIDO DYSTROPHY) 

The counterpart of achondroplasia, in "that it is due to failure of 
development of bones arising in membrane. Thus the vertex of the 



835 


DISEASES OE BONES 

skull and clavicles are ill-formed, so that the head appears flattened, 
and as the buttress action of the clavicles is lost the heads of the 
humeri are approximated to and may articulate with the sternum. 
This condition is appropriately termed cranio-cleido dystrophy, and 
is a rarer abnormality than achondroplasia. 

DIAPHYSEAX. ACLASIS {syU. MULTIPLE CONGENITAL OSTEO-CHRON- 

dromata) 

This rare disease is hereditary, and is characterised by cartilaginous 
and osseous outgrowths from the neighbourhood of the epiphyseal 
line. These multiple swellings first appear about puberty, and are 
associated with diminution of stature and deformities, such as coxa 
vara and genu valgum. Bones which develop from membrane are 
unaffected. Sarcomatous changes have been reported in a few cases. 

AOBOMEaAX.Y 

This condition is due to excessive secretion of the anterior 
lobe of the pituitary gland occurring in adult life. The early 
signs are enlargement of the hands and feet, at first confined 
to the soft tissues, but later bony thickening also occurs. 
The jaws enlarge, especially the lower, which becomes 
prognathic, and separation of the teeth indicates that the 
enlargement is partly interstitial. Overgrowth of facial 
bones also occurs, especially of natxiral ridges and at the 
sites of muscular attachment. The lips, nose, and ears show 
a variable amount of thickening. When the disease is well 
established, the spine becomes kyphotic in the dorsal region. 

As the disease is associated with new -growth and enlarge- 
ment of the pituitary gland, s 3 nnptoms of increased intra- 
cranial pressure supervene. Vision is affected, partly 
owing to this general increased pressme, and also as a result 
of local pressure of the enlarged gland on the optic chiasma 
giving rise to bilateral temporal hemianopia. More rarely 
an optic nerve is displaced, so that it is compressed by the 
circle of Willis, with consequent bhndness of the corres- 
ponding eye. Involvement of the trigeminal nerve, and 
proptosis from pressure on the cavernous sinus, to which the 
ophthalmic veins pass, sometimes occur. 

A radiograph will demonstrate any existing enlargement of 
the sella turcica (fig. 653). 

Operation should be undertaken only for intolerable 
headache or threatened blindness. 

The traus-sphenoidal route is useful if the sella turcica is seen in 
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Fig. 676.— a large pituitary tumour, witli expansion of the sella turcica. 

(R.C.S. 48,1.) 


the radiograph to be expanded downwards. The nasal septum is 
removed, and the sphenoidal air cells nibbled away until the tumour 
is exposed, when it is either partially removed or allowed to extrude. 

In other cases the sella 
turcica is approached by 
the transfrontal route, an 
osteoplastic flap being 
displaced outwards in 
order to give access to 
the pituitary fossa. 

Harris’s Lines. — 

Radiographic ex- 
amination of long 
bones in. children and 
adolescents sometimes 
reveals transverse lines 
of compact hone near 
the epiphyses (fig. 677). 
These are due to arrest 
of growth which ac- 

of ankle m a girl companies Some severe 

ot 12, with line of arrested growth due to . . it 

pneumonia one year previously. (H. A. constitutional disturb- 
Harris.) an 06 . 


CHAPTER XXXV 

INJURIES TO JOINTS 

Sprains are due to overstretcliing of ligamrents, with consequent 
partial or complete rupture. The ligaments commonly affected are 
the external lateral of the ankle and the internal lateral of the knee. 
Localised pain, which may be sickening in severe cases, and tender- 
ness over the site of the torn ligament, are immediate features. 
Extravasation of blood occurs in the neighbourhood of the torn 
ligament, and if the synovial membrane is also torn, a haemorrhagic 
effusion occurs into the joint. 

Treatment consists in the immediate application of a bandage 
soaked in a cooling lotion ; cold water or methylated spirit are 
useful first-aid remedies. The bandage must be applied firmly so 
as to limit further extravasation or articular effusion. After two or 
three days massage and graduated movements are instituted, and 
subsequently care is taken to relax the damaged ligament, e.g. the 
boot raised on its inner side in order to relieve strain on a torn 
internal lateral ligament of the knee joint. 

UlShOCATIOIsrS 

Dislocations are either complete or partial, the latter 
being referred to as a sublnxation. The causes of disloca- 
tions are : congenital malformations, pathological processes, 
and injury. 

Congenital dislocation most commonly occurs in the hip 
joint, and is considered in the chapter on Deformities. 

Pathological dislocations are due to : 

(а) DestructioTh, e.g. travelling acetabulum in advanced 
tuberculous arthritis of the hip joint, or subluxation of the 
knee joint in cases of triple deformity (vide p. 877). 

(б) Distension, which, if excessive, may cause ligaments to 
stretch to such an extent that the articular ends of the 
bones slip apart, e.g. Charcot’s joint. In cases of typhoid 
arthritis, softening of the ligaments predisposes to 
stretching, and pathological dislocation is liable to occur, 
even in the hip joint. 

(c) Paralysis of muscles which support a joint, as in the 

837 
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case of infantile paralysis of tke shoulder girdle, or of the 
muscles around the hip joint. 

Traumatic dislocations occur most commonly in adult 
life, as in children separation of an epiphysis is more likely. 
Older people are less subject to trauma, and atrophy of 
bone predisposes to fracture. 

The liability of any individual joint to suffer dislocation 
depends upon its exposure to injury, the shape of the 
articular surfaces, and the support given by muscles and 
ligaments. The shoulder joint is commonly dislocated, 
as the glenoid cavity is shallow, and the support given to 
the head of the bone by muscles and Hgaments is somewhat 
lax. Conversely, in the case of the hip, the acetabulum is 
deep, and muscles closely support the joint, therefore dis- 
location is rare. 

Olinical Features. — (a) Pain— due to local trauma, or 
pressure on nerves, e.g. the displaced head of the humerus 
may press on the brachial plexus. 

(6) Loss of function — fixity replaces mobility. 

(c) Deformity. The limb is shortened or lengthened, or 
malahgnment is present. 

(d) The end of the bone can be detected in an abnormal 
position. This is the absolute sign of a dislocation. Unless 
the dislocation is accompanied by a fracture, movement of 
the shaft of the bone causes corresponding movement of the 
articular end. 

Treatment. — ^Reduction should be attempted as soon as 
any attendant shock, or shock associated with other injuries, 
has passed off. In the case of large joints surrounded by 
powerful muscles, general anaesthesia is desirable in order to 
overcome muscular spasm. The path taken by the dis- 
placed bone should be visualised, and movements are carried 
out so that this path is retraced, and thus additional damage 
to soft tissues is minimised. Movements which do not 
stretch weakened parts of the capsule are commenced on 
the following day, so that the formation of articular and 
periarticular adhesions is discoxiraged. Operative measures 
are sometimes necessary ; thus the glenoid ligament must 
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occasionally be divided before tbe bead of the first meta- 
carpal can be reduced, and in the case of larger joints, open 
reduction may be required shoxild manipulation fail. 

UnB-BUTTCEI) BlSLOOATIOlSr 

If the dislocation is not reduced within a few days, the 
surrounding soft structures become matted together by 
inflammatory exudates and extra vasated blood. After two 
or three weeks organisation occurs, and soft tissues become 
secondarily contracted. As time passes the articular 
cartilage is replaced by fibrous tissue, and a false joint may 
form around the end of the displaced bone. Thus reduction 
becomes progressively more difficult. 

The treatment of an unreduced dislocation often presents 
a difficult surgical problem. It is generally conceded that 
reduction should be attempted up to within three weeks 
from the date of the injury. In healthy adiolts who need 
a full range of movement this period is extended for a 
further three weeks. After the elapse of six weeks sur- 
rounding fibrosis and secondary contraction render success 
unlikely, and the risk of injury to blood-vessels or nerves, 
or fracture of the bone, is increased considerably. If 
manipulative attempts fail, open reduction is sometimes 
indicated. If secondary contraction has occurred excision 
of the articular end of the bone is preferable. 

If attempts at reduction fail or are contra-indicated, then 
massage, exercises, and movements are adopted, and the 
function of the limb is frequently adequate for the needs of 
the patient. In a few cases such sequelae as osteoarthritis 
or pressure on nerves, e.g. the head of the displaced humerus 
on the brachial plexus, necessitates excision of the articular 
portion of bone. 

DISLOCATIONS OF SPECIAL JOINTS 

Lower Jaw 

The mandible is most commonly dislocated as a result of 
a blow on the chin, especially if the mouth is partly open. 
Dental operations, particularly those performed under 
general anaesthesia, and excessive yawning, are other causes. 
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If the dislocation is unilateral the jaw is displaced towards 
the opposite side, and saliva dribbles from the partially open 
mouth. A hollow is palpable immediately in front of the 
tragus, and the condyle is felt in a slightly anterior situation. 
In bilateral cases the mouth is fixed in a partly open position, 
and both condyles are palpable in front of their normal 
situations. 

Reduction is usually performed with ease by pressing the 
padded thumb on the lower molar teeth, at the same time 
rotating the body of the jaw upwards with the fingers. A 
general anaesthetic is occasionally necessary. After reduc- 
tion the jaw is supported by means of a four-tailed bandage 
for three weeks. 

Stebno-olavicxjlak. Joint 

Violence affecting this joint is transmitted along the 
clavicle, and in the majority of cases fracture of the clavicle 
occurs before force sufficient to cause dislocation reaches the 
sterno-olavicular joint. Moreover, the sturdy rhomboid 
ligament anchors the inner end of the clavicle to the first 
costal cartilage. When dislocation occurs the inner end of 
the clavicle is displaced forwards, backwards, or upwards, 
the former being the most common. Backward dislocation 
may cause severe dyspnoea from pressure on the trachea, 
or congestion of the head or arm owing to obstruction to the 
great veins at the root of the neck. Owing to the sub- 
cutaneous position of the irmer end of the clavicle, the 
dislocation is readily recognised. 

Reduction is effected by standing behind the seated patient 
and placing the knee on the upper dorsal spine. The 
shoulders are then drawn backwards until reduction is 
accomplished. If necessary, further leverage in an outward 
direction can be obtained by means of a pad placed in the 
axilla. A piece of folded lint is firmly strapped over the 
joint in order to prevent redislocation, and the arm is 
supported in the same manner as for a fractured clavicle. 

The Ack.omio-clavicitl,ab, Joint 
Dislocation of this joint is not uncommon, owing to the 
obliquity of the articular surfaces, which are separated by an 
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inverted triangular intra-articular 
cartilage. The prominence caused by 
the displaced bone is readily palpable. 

The dislocation is easily reduced by 
elevation of the shoulder, but with- 
drawal of the support allows im- 
mediate redislooation. Treatment 
consists in flexing the foreairm, and 
fixing two or three strips of broad 
strapping so that they exert pressure 
on a pad situated over the joint, and 
then pass rmder the elbow, thus en- 
circling the arm and shordder (fig. 

678) ; the arm is then supported by 
a sling. If recurrence ensues, the 678. — Pad and 

bones should be approximated by flapping for dislooa- 

^ tion. of tlie acromio- 

means of a wire loop, whioh. is so clavicular joint, 
placed that the joint surfaces are 

avoided. We have found the results of this operation 
excellent. 

SHOtTLDEB JODSTT 

Owing to the wide range of movement, the shallowness of 
the glenoid cavity, and the lack of support by ligaments and 
muscles, particxdarly on the inferior aspect, dislocations of 
this joint are of common occurrence. In the majority of 
cases a subglenoid dislocation occurs, as excessive abduction 
of the arm brings the neck of the humerus against the 
coraoo-acromial arch, and the head of the bone is forced 
downwards against the weak inferior part of the capsule. 
Uislocation sometimes follows a trifling injury, e.g. throwing 
a ball, and in these oases the condition may be overlooked. 

On inspection of the shoulders an alteration of contour 
is obvious, unless the patient is very obese. The rounded 
appearance of the shoulder is lost owing to displace- 
ment inwards of the head of the humerr^, and conse- 
quently the “ point ” of the shotdder is angular (fig. 679). 
The axis of the arm passes upwards and inwards, and a 
fullness is noticed below the outer part of the clavicle. 

53 
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On palpation loss of resistance is felt beneath the acromion 
process, and the head of the hone is palpable on following 

r 

Fig. 679. — The contour of the shoulder: 

1. N'ormal. 2. Dislocation. 3. Fracture -dislocation. 4. Wasting of 
the deltoid muscle, e.g. circumflex palsy or caries sicca. 

upwards the shaft of the humerus. Pain and limitation of 
movement are complained of by the patient. 

SPECIAL TESTS 

The following tests are rarely necessary, provided that a careful 
examination is made, and they are only mentioned as of academic 
interest. 

Hamilton's Ruler Test . — ^The acromion process and the external 
condyle can be connected by a straight line. 

Callaway's Test . — ^The axillary folds are lowered, and therefore 
the vertical measurement around the axilla is increased on the 
injured side. 

Dugas' Test . — Owing to the abduction of the lower end of the 
humerus it is impossible to place the hand of the patient on the 
opposite shoulder while the elbow is in contact with the chest wall. 

Varieties. — ^With the exception of the supracoracoid 
dislocation, which is of necessity accompanied by fracture 
of the overhanging coraco-acromial arch, dislocations are 
primarily subglenoid. The head of the humerus thus rests 
in a precarious manner on a narrow ridge of bone, and 
usually slips forward into the subcoraooid position. Should 
the exciting force continue to act, the head of the bone 
moves further inwards, and comes to rest in the subclavioular 
position. Occasionally the head of the bone is displaced 
backwards under the acromion process (subacromial). In 
this position it is balanced on the posterior rim of the glenoid 
cavity, so that it frequently slips further inwards to the 
subspinous position. 
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Treatment. — general anaesthetic is usually advisable, 
particularly in a muscular subject, or when delay has allowed 
muscular spasm to supervene. Care should be taken in the 
administration of the anaesthetic, as the patient is often ill- 
prepared, and sudden changes of posture should be avoided. 

Kocher’s Method. — ^The patient may be either sitting or 
lying down, and the scapula is steadied by a towel, which 
passes round the chest. The following manipulations are 
then performed : 

(i) The elbow is flexed and adducted. 

(ii) The arm is rotated outwards, so as to stretch the sub- 
scapularis muscle, which has contracted owing to the inward 
displacement of the upper end of the humerus. This mani- 
pulation must be performed gradually and to its fullest extent. 

(iii) When full external rotation is obtained, the elbow is 
lifted upwards and forwards, so as to bring the head of the 
bone downwards into the axilla. 

(iv) The arm is then rotated inwards, so that the elbow is 
carried across the chest, and the fingers sweep downwards 
across the opposite shoulder. 

This method is successful in the majority of cases, and 
frequently reduction occurs during or at the completion of 
external rotation. 

Traotioh. — ^If Kocher’s method fails, traction can be 
applied by placing the xmbooted foot in the axilla of the 
patient, who is lying supine. A steady pull is maintained 
on the forearm in an outward and downward direction. 

A more scientific method of applying traction is to place 
the patient on a table, with a towel roxmd the chest in 
order to provide a means of counter-extension. A four- 
inch flannel bandage is then looped round the affected 
arm just below the axilla. Traction is applied in an out- 
ward direction by means of the flannel bandage, and down- 
wards by pulling on the arm itself. 

Operation. — ^In rare oases mardpulative measures fail, and 
then open reduction should be considered. 

After-treatment consists of supporting the arm in a 
partially abducted position. If the arm is kept in an 



844 A SHORT PRACTICE OF SURGERY 

adducted position, e.g. bandaged to the chest wall, the loose 
inferior portion of the capsule is thrown into folds which 
become adherent to each other, and thus return of full 
abduction is hindered. Massage and movements are com- 
menced on the following day, but abduction to more than a 
right angle should be prohibited for one month. 

Recuhrent Dislocation' 

In cases in which after-treatment has been inefficient or in persons 
who are subjected to frequent injury, e.g. epileptics, weakness of the 
capsule persists, and it may even happen that the patient is able to 
dislocate a joint voluntarily. If disability results, an operation 
which usually gives satisfactory results is excision of a portion of the 
anterior part of the capsule, and firmly suturing the resulting gap. 
Most surgeons prefer to separate the posterior portion of the deltoid, 
the nerve supply being carefully preserved. The slip is passed 
through the quadrilateral space and sutured to the anterior aspect 
of the capsule, or preferably passed underneath and sutured to the 
subscapularis tendon. When the arm is abducted, the slip of 
muscle contracts, and consequently supports the under surface of 
the joint. It is a curious fact, which we have personally observed, 
that in some epileptics the number of fits diminish after an operation 
for recurrent dislocation. 

If the patient is unsuitable for operation, e.g. owing to the 
frequency of fits, then an appliance is fitted which supports the 
joint and prevents more than limited abduction. 

Fbactitee- dislocation 

This serious accident is due to continuation of force after 
th.e shoulder has been dislocated, the fracture occurring 
through the surgical neck of the humerus. The condition 
is recognised by the fact that the head of the hone is absent 
from the glenoid cavity, and is palpable under the coracoid 
process, but rotation of the arm causes no corresponding 
movement of the humeral head. Crepitus may also he 
obtained on manipulation, and more pain and extravasation 
are present than in oases of dislocation only. In fat patients 
radiography is often necessary before a confident diagnosis is 
possible. 

Reduction by manipulation is unlikely to be successful, 
owing to the small size and consequent difficultyin controlling 
the upper fragment. Open reduction is therefore usually 
necessary, the bone being exposed by an incision which 
separates the deltoid and pectorahs major muscles. The 
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upper fragment is conveniently manipulated by means of 
a screw -driver, whicb is thrust upwards through the fractured 
neck, and thus impales the head of the bone. Unless the 
fragments firmly interlock, some mechanical means of 
fixation should be adopted. 

COMPLICATION’S 

Ebaottjb.1:. — ^As already mentioned, dislocation of the 
sho'ulder may be comphcated by fracture of the humerus, 
or in rare cases of the coraco-acromial arch. 
Rbotjuiien’t-dislocation’. — Vide swpra. 

Nerves. — ^Any part of the brachial plexus, or the circum- 
flex nerve, may be involved. 

Vessels. — ^Damage to vessels is rare, but has occurred 
during attempted reduction of a long-standing dislocation. 

Osteoarthritis of the shoulder joint is liable to follow 
dislocation in elderly subjects. 

Elbow Joint 

In oases of dislocation displacement is either forwards, 
lateral, or backwards, the latter being the most common. 
Forward dislocation is usually accompanied by fract’ure of 
the olecranon, while lateral dislocation is seldom complete. 
Backward dislocation usually occurs in yo’ung adults or 

children, and may be associated with 
fracture of the coronoid process, 
unless the patient is under the age of 
14, as prior to this the coronoid 
process is ill-developed. The con- 
dition is distinguished from separa- 
tion of the lower humeral epiphysis 
by the fact that the normal position 
of bony points aroimd the elbow 
are distorted (fig. 680). Also on 
inspection the forearm is apparently 
Fia. 680. shortened, and the meas’urement 

1. External condyle. between the external epicondyle 

2. Tip of olecranon process, ^^d radial styloid process confirms 

3. Internal condyle. ^ ^ 

4. Head of radius. this shortening. 
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Reduction is effected by flexing tbe arm across the sur- 
geon’s knee, which is placed in the bend of the elbow. 
Massage and movements are commenced on the following 
day. 

Dislocation of the upper end of the radius occasionally 
occurs as a congenital abnormality. In cases due to trauma 
the head of the bone usually passes forwards and hinders 
flexion of the joint. Fracture of the shaft of the ulna is 
commonly associated, and can be readily recognised by 
palpation of its subcutaneous border. Traction of the 
forearm, combined with pressure on the radial head, usually 
results in reduction, but as the orbicular ligament is tom 
the dislocation tends to recur. In most cases the head of 
the bone can be retained in position by means of a pad, 
the joint then being placed in the fully flexed position. If 
disability persists, the head of the bone should be removed. 

Whist Joint 

This joint is rarely dislocated, as a severe injury is more 
likely to separate the radial epiphysis in children, or to cause 
a Oolles’s fracture in adults. The injury is recognised by the 
fact that the styloid processes retain their normal relation- 
ships, i.e. the radial process 
is half an inch lower than 
that of the ulnar. Re- 
duction is effected by 
traction, and a “ cook-up” 
splint is applied for two 
weeks. Massage should be 
commenced on the day 
following reduction. 

Cabpal Bones 
Dislocation of the os 
magnum very occasionally 
occurs, the bone being dis- 
placed backwards, and 
forming an obvious swell- 
ing under the extensor 



I'lQ-. 681 . — Anterior dislocation of tlie 
semilunar bone. 
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tendons. Tiie bone can sometimes be reduced by applying 
pressure witb the wrist joint flexed. If this is unsuccess- 
ful, or the dislocation recurs, then excision is indicated. 

The semilunar bone is sometimes dislocated forwards and 
then interferes with movements of the wrist (fig. 681). If 
attempts at reduction fail the bone should be excised through 
an anterior incision, the flexor tendons being separated and 
the median nerve carefully avoided. 

Metacaipo-phalangeal and iuterphalangeal dislocations 
can be reduced readily by traction and flexion, with the 
exception of the 

metacarpo - phalan- 
geal joint of the 

thumb. Traction 
should be applied, 
and a bandage, \ A 
placed as a clove- [ 
hitch round the 

thumb, may assist Nw ^ 

in securing a firm ^ \ 

grip. Manipulation 
frequently fails, 

owing to interposi B’ig., 682. — Dislocation of the metacarpo- 
tion of the glenoid phalangeal joint of the thnmb. The axrow 
(anterior) ligament indicates the path of the tenotomy knife 
between the two division of the glenoid ligament is 

_ necessary- 

bones. This tongh 

ligament, firmly attached to the base of the phalanx, 
is carried backwards, and lies like a curtain between the 
phalanx and the head of the metacarpal (fig. 682). If 
manipulation is unsuccessful the ligament should be split 
vertically by means of a tenotomy knife, which is inserted 
from the posterior aspect, and passes underneath the base 
of the displaced phalanx. The two halves of the ligament 
then separate and allow the head of the metacarpal to pass 
between them. We have found this a most successful pro- 
cedure, and in only one case have we found open reduction 
of the dislocation necessary. 
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Hip 

Owing to the depth of the acetabular cavity, and the 
strong support afforded by ligaments and muscles, disloca- 
tion of this joint is uncommon. 

The term “ irregular ” dislocation is applied to cases where 
the Y-shaped ligament of Bigelow is ruptured, or the rim of 
the acetabulum is fractured. If the head of the bone is 
driven through the acetabulum a “ central ” dislocation 
results (fig. 683). 

Regular dislocation usually occurs when the thigh is 
abducted, as in this position the head of the bone is in 
contact with the relatively weak under surface of the capsule. 
The usual causes are such accidents as stepping sideways on 
to an unstable object, e.g. a boat, or a weight falling on the 
back of a person in a stooping position. Machinery accidents, 
or a horse rolling on its rider, are other occasional causes. 

Anterior dislocation is either th 5 nroid or pubic, and in 
both cases the limb is in a position of flexion, abduction, 
and eversion. In thyroid dislocations the head of the femur 
rests upon the obturator externus muscle, and pain may be 
referred along the obturator nerve, which is compressed as 
it passes through the upper part of the foramen. The limb 
is apparently lengthened. If the head of the bone slips 
upwards, it comes to rest upon the pectineus muscle, where 
it covers the ascending ramus of the pubis, and a pubic 
dislocation results. The limb is shortened, and pain is 
sometimes referred along the anterior crural nerve. 

Posterior dislocations are more common than the anterior 
variety. The head of the bone escapes into the sciatic 
notch (sciatic variety), and if the tendon of the obturator 
intemus is ruptured the femoral head then passes up into 
the dorsum of the ilium (dorsal variety). In both cases 
the leg is flexed, adducted, and inverted, so that the sole 
rests upon the opposite instep. Pain is sometimes referred 
along the sciatic nerve, and the limb is shortened. 

Reduction is usually accomplished without difficulty, 
provided that the ansesthetist obtains adequate relaxation 
of the muscles. The patient is placed on a mattress on the 



849 


INJURIES TO JOINTS 

floor, and the iliac crests are steadied by an assistant. The 
surgeon stands over the limb and flexes the knee and thigh, 
bringing the head of the bone beneath the acetabxdum. 



Fia. 683. — Central dislocation of th.e head of the femur. 


In the case of a posterior dislocation the flexed thigh is 
adducted and inverted. It is then externally oircnmdncted, 
and rapidly straightened alongside the opposite leg. These 
movements were summarised by Bigelow in the phrase, 
“ lift up, bend out, roll out.” 

If an anterior dislocation is present, the leg and thigh 
are flexed as before, and the limb placed in an adducted 
and everted position. It is then internally circumducted 
and straightened. 

Should these manoeuvres fail, then upward traction is 
employed. The patient is held down by assistants, or a 
towel or binder is fixed firmly across the trunk by means of 
staples driven into the floor. The surgeon then places the 
patient’s flexed leg against his perineum, and folding his 
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arms beneath the upper part of the leg, exerts vigorous 
upward traction, thus lifting the head of the bone upwards 
into the acetabulum. 

After apparent reduction the movements of the limb 
must be tested, as cases have occurred in which manipula- 
tion merely converted an anterior dislocation into a posterior 
one or vice versa, owing to the head of the bone rotating 
underneath the acetabulum. Attempts at reduction in 
neglected cases have resulted in fracture of the neck of the 
femur. After reduction the legs are bandaged together for 
seven days, but massage should commence on the following 
day. Passive movements are commenced after a week, and 
recurrence is most unlikely. 

Kneb 

Complete dislocation of this joint is rare, but subluxation 
occasionally occurs, following rupture of one or other crucial 
ligament, or both. The diagnosis is usually obvious, 
although rapid effusion into the knee joint tends to render 
immediate recognition difficult. The most common direc- 
tion of dislocation is forward, and the popliteal vessels are 
occasionally compressed by the lower end of the femur. 

Reduction is effected by flexion and traction, and aspira- 
tion of the distended knee joint is often advisable. Massage 
is commenced in a few days, and the patient is allowed to use 
the limb after six weeks, the joint being supported by a knee 
brace. Instability sometimes persists owing to rupture of 
the crucial ligaments (vide internal derangement). 

Patella 

This sesamoid bone may be dislocated inwards or out- 
wards, or become twisted, so that its anterior surface is in 
contact with the condyles. By far the most common direc- 
tion is outwards, often in association with some degree of 
genu valgum. The diagnosis is readily made on palpation, 
and lateral dislocation causes the joint to appear broadened. 
Reduction is effected by lajdng the patient on bis back 
with the leg and thigh extended. The quadriceps muscle is 
thus relaxed, and the bone can be manipulated into position. 
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Recurrence is common if genu valgum coexists. The obvious 
treatment is to correct the alignment of the leg by means of 
a suitable osteotomy. If no such correction is necessary, 
then an ellipse of capsule on the inner side of the patella 
shoTild be excised, so that closure of the aperture draws 
the patella inwards. If this procedure fails, then the rectus 
femoris muscle can be shortened, but in all probability a 
permanent knee brace will be reqxiired. 


Ankle 

Owing to the deep mortise formed by the tibia and fibula, 
dislocation of the ankle joint, without fractxire, is extremely 
rare. Dislocations of the astragalus are more common than 
formerly, as aeroplane crashes contribute a number of cases. 
The displacement is anterior, and the bone pushes forward 
the extensor tendons, or may even protrude through the 
skin. As reduction is usually impossible, astragalectomy 
is the common method of treatment. 

Subastragaloid dislocation occasionally occxirs as a result 
of severe twists or wrenches, e.g. the patient being dragged 
by a horse with a foot in the stirrup. If manipulation 
fails, open reduction must be performed. 


Internal Derangement oe the Knee Joint 



Fig. 684. — The site of pain 
in various forms of internal de- 
rangement : (1) synovial fringes, 
(2) semilnnar cartilage, (3) loose 
body in the joint. 


This term is used to include 
intra-articular lesions due to 
trauma occurring in a pre- 
viously healthy knee joint. 
The injuries are classified in 
accordance with the anato- 
mical structure involved. 

Ssmovial Membrane. — ^Injury 
to the knee joint may result 
in traumatic 33010 vitis, the 
s3movial membrane becoming 
h37per8emio and oedematous. 
If movements are permitted 
before the swelling has disap- 
peared, the thickened s37novial 



852 A SHOBT PRACTICE OF SURGERY 

fringes become nipped between the articular surfaces, and 
thus a -vicious circle is established, i.e. frequent nipping 
causes increased thickening, and consequently a greater 
liability for nipping to occur. Pain is experienced behind 
and on either side of the patella (fig. 684). 

Hence, cases of sjmovitis sho-uld be carefully treated and 
flexion of the joint prevented until any swelling has com- 
pletely disappeared. Recurrent attacks are treated by pro- 
longed immobilisation, and counter-irritation as by Scott’s 
dressing. If this is unsuccessful, arthrotomy must he 
performed and the thickened fringes excised. 

Li^anients. — ^Partial tear or rupture of the lateral liga- 
ments sometimes occurs, especially of the band-like internal 
lateral ligament, owing to the slight normal degree of genu 
varum. Localised pain and tenderness follows, with some 
haemorrhagic effusion into the joint. Treatment consists 
in applying cooling lotions in the early stages, and later 
the strain is relieved by raising the boot about one-third 
of an inch on the corresponding side. In severe cases 
suture of the torn ligament is sometimes advisable. 

The crucial ligaments are very occasionally ruptured as a 
result of severe trauma, such as lateral dislocation. The 
anterior crucial ligament alone may be ruptured in hyper- 
extension. Undue mobility and subluxa- 
tion of the joint indicate the nature of 
the inj-ury ; if the anterior ligament is 
tom the tibia can be subluxated forwards 
on the fem-ur. Actual suture of the torn 
ligament is impracticable, as the injury 
is in reality avulsion of the ligament at 
the tihial attachment. Efforts have been 
made to reconstruct the ligaments by 
dri l li n g the bones obliquely, and threading 
a strip of iliotibial band as a substitute 
for the anterior ligament, and the tendon 
of semitendinosus for the posterior 
ligament. Ultimate results are, however, 
disappointing, as these substituted struc- 



Fig. 685. — Marsh’s 
knee splint. 
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tures tend to stretch. The most satisfactory treatment, 
should immobilisation for three months in plaster have 
failed, is to furnish the patient with some apparatus which 
steadies the knee joint, as by Howard Marsh’s knee brace 
(fig. 685). 

Cartilage. — Portions of articular or interartionlar cartilage 
may become detached, and the resrdting loose body 
constitutes one variety of internal derangement. More 
commonly a semilunar cartilage becomes tom or loosened. 
The internal cartilage is affected twenty times more com- 
monly than the external, because it is attached to the 
internal lateral ligament, and is therefore unable to accom- 
modate itself to rotatory movements of the corresponding 
condyle (fig. 686). The tom portion of cartilage becomes 



Fig. 686. — Indicating tlie mechanism by which outward rotation of the 
femur is transxmtted to the external cartilage, and, via the transverse 
ligament, to the internal cartilage, with consequent avulsion of its free 
border- 

nipped between the articxdar surfaces, giving rise to 
sickening pain and inability to extend the joint. A rapid 
effusion follows, and localised tenderness is present over 
the interarticular groove on the inner side of the knee. 

Treatment of this condition is of the utmost importance 
if subsequent convalescence is to be shortened and dis- 
ability prevented. Reduction of the cartilage is essential, 
and should be performed without delay. The cartilage may 
be reduced by flexing the knee and hip, and placing the leg 
in a position of eversion and abduction to its fullest extent. 
Sudden inversion of the tibia and extension of the leg, e.g. 
by instructing the patient to kick suddenly, usually results in 
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reduction. Should this procedure fail, an ansesthetic must 
be administered, preferably general or spinal, in order to 
obtain muscular relaxation, and more deliberate manipula- 
tion applied in order to ensure satisfactory reduction, which 
is shown by the fact that full extension is obtainable. Cool- 
ing lotions and a firm bandage are then applied in order to 
discourage further effusion, and a back splint is applied to 
prevent flexion of the joint. Massage of the quadriceps is 
important, as these muscles waste rapidly. After three 
weeks it is hoped that the torn cartilage has imited, but in 
such cases it is more likely that the torn portion has 
become fixed in such a position that subsequent movements 
will not again bring it between the articular surfaces. 
Gradual flexion is then permitted, and subsequent events 
awaited. In the majority of cases recurrence follows, in 
which case operation should be advised, as a repetition 
of conservative measures is unlikely to be successful, and 
repeated locking will lead to osteoarthritic changes. 

A few days are usually allowed in order that effusion may be 
absorbed, and the skin is then carefully prepared prior to operation. 
A tourniquet (preferably an Esmarch’s rubber bandage) is applied, 
and an incision is made on the inner side of the joint. The torn 
cartilage is steadied by a blunt hook, the transverse ligament is 
divided anteriorly, and an incision through the coronary ligament 
separates the cartilage from the tibial tuberosity. The cartilage is 
then grasped by tissue forceps and divided as far back as possible, 
but no traction is permissible, otherwise the posterior portion may 
be loosened and give rise to subsequent trouble. Usually about two- 
thirds of the cartilage is removed. The synovial membrane, capsule, 
and skin are sutured with interrupted stitches, and a firm bandage 
applied before the tourniquet is removed, so as to limit bleeding into 
the joint. The limb is steadied between sand-bags, and massage 
of the quadriceps is commenced on the third day. The inner side 
of the boot is raised one-third of an inch, so that when the patient 
commences to walk strain on the inner side of the capsule is relieved. 

Investigation of a series of cases by one of us indicated 
that operation in 84 per cent, of cases gave perfect results, 
provided th.at tbe patient was xmder 35 years of age and kad 
not suffered from more than three attacks. 

A cyst of a semilunar cartilage occasionally occurs, and is alleged 
to be due to mj^omatous degeneration following trauma. The 
eicternal cartilage is affected more commonly than the internal. 
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and a tense swelling appears 
over th.e interarticnlar groove. 
The cyst appears suddenly, 
due to some movement 
forcing it out from between 
the bones, and. then steadily 
increases in size (fig. 687 ). 
The portion of cartilage from 
which the cyst originates 
should be removed. 

Bone. — Small portions 
of bone are sometimes 
separated by injury, or 
avulsion of a tibial spine 
may be associated with a 
torn anterior crucial liga- 
ment. The features and 



Fio. 6 87. — A cyst of the internal 
semilunar cartilage. 


treatment have already 
been indicated. 

liOOSe Bodies. — These are considered in Chapter XXXVI. 


CHAPTER XXXVI 
DISEASES OF JOINTS 
Syistovttis 

Inflammatioit of the synovial membrane occurring other 
than as part of a generalised arthritis is commonly due to 
injury. Traumatic synovitis may follow such accidents as 
aseptic penetrating wounds, direct blows, sprains, or nipping 
of a loose body or cartilage. An effusion follows, either 
serous or blood-stained, according to the severity of the 
lesion. The joint assumes a position of ease, i.e. its greatest 
capacity, and palpation or movements are painfuJ. 

Treatment consists, in the early stages, in rest, combined 
with cold lotions and firm bandaging, in order to minimise 
further effusion. If effusion is excessive, aspiration is some- 
times advisable, as symptoms are thereby relieved, and the 
time necessary for absorption is shortened. When the early 
symptoms have abated, massage and graduated movements 
are employed in order to prevent adhesions and to maintain 
muscular tone, but these measures must not be too vigoro us 
otherwise a recrudescence is liable to follow. 

As movements are increased, the joint should be supported 
by strapping or a soft bandage, and a stimulating lini- 
ment hastens final recovery. 

Acute Infective AuTiiitiTis 

Acute infection of a joint occurs as a result of : 

(i) Direct infection, as by a penetrating wound. 

(ii) Local extension, from some neighbouring focus, such 
as acute arthritis of the hip joint from osteomyelitis of the 
femoral neck. 

(iii) Blood-borne infection, the commonest organisms 
being streptococcus, staphylococcus, pneumococcus, and 
gonococcus. 

The knee joint, owing to its large size and exposed position, 

856 
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is the commonest joint to be involved by penetrating wounds, 
while blood-bome infections, due to pysemic conditions, not 
infrequently attack small joints, particularly the sterno- 
clavicular or temper o -maxillary. 

Clinical Features. — General, as of any infection, depend- 
ing on the size of the joint and virulence of the infection. 

Local. — ^Pain, especially on attempted movement. The 
joint is held in position of greatest capacity, and swelling 
is usually evident. Palpation reveals increased cutaneous 
heat and tenderness. Movements are limited by muscidar 
spasm, and attempts at either active or passive movement 
cause severe pain. 


Joint. 

Position of ease. 

Site of maiciinum 
swelling. 

Position ror aniylosis- 

Sh.o-ald.er 

Adducted . 

Under the deltoid, 
along the tendon 
of the biceps, and 
in the axilla 

40® to 50® of abduc- 
tion, and just an- 
terior to the coronal 
plane. 

Elbow 

Elexed at a right 
angle and pro- 
nated 

On either side of 
triceps tendon 

130® of extension senoi- 
pronated- If both 
Bides, the second 
elbow at 75® of ex- 
tension. These posi- 
tions may be modi- 
fied according to 
occupation. 

Wrist 

Slight flexion 

Under extensor and 
flexor tendons 

Uorsi-flexed to allow 
a firm grasp. 

Hip 

Elexed, abducted, 
and everted 

Upper part of Scar- 
pa’s triangle 

20® to 30° of flexion to 
allow sitting, and 
sufficient abduction 
to compensate for 
the resultant short- 
ening. 

K nee 

Elexed 

Saberureal pouch, 
and either side of 
patellar tendon 

5° to 10® of flexion to 
allow foot to clear 
ground in walking. 

Anlcle 

Slightly extended 
and inverted 

Anteriorly and on 
either side of the 
Achilles tendon 

At right angles, with 
slight inversion to 
discourage flat-foot. 


It wiH be seen that in most cases the position of ease 
differs widely from the position which is most -useful should 
ankylosis occur. As any case of arthritis may be followed 
by ankylosis, the first duty of the surgeon is to anticipate 
this possibility by immobilising the joint in the position 
indicated in the preceding table. 

54 
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Treatment. — The limb is supported and fixed by a suitable 
splint or appliance in the correct position, an anaesthetic 
being a dminis tered if necessary. If infection is already 
established weight-extension is advisable, as by this means 
muscular spasm is relieved and interarticular pressure 
prevented. The following hues of treatment are then to 
be considered. 

(i) Aspiration, which is useful for both diagnostic and 
therapeutic reasons. Thus the nature of the fluid can be 
ascertained, and smears of cultures assist in identifying the 
causative organism. Aspiration reduces the tension within 
the joint, thereby relieving pain, and obviating the stretching 
of ligaments and capsule. 

(ii) Aspiration and Irrigation , — ^After fluid has been 
aspirated some mild antiseptic may be injected into the 
joint and reaspirated, this procedure being repeated until 
the fluid returned is almost xmaltered. Such mild anti- 


septics as flavine, mercurochrome or eusol are suitable ; 


stronger fluids irritate the joint 
and cause further damage to the 
endothelial l ining . In early cases, 
or when the infection is of low 
virulence, aspiration and irrigation, 
repeated if necessary, cause the 
inflammation to subside. 

(iii) Arthrotomy and Closure , — ^If 
aspiration withdraws fluid which is 
semi-purulent, or if the general and 
local conditions suggest a virulent 
infection, then the joint is opened 
and washed out thoroughly with 
a suitable antiseptic (fig. 688). 
Flavine is especially useful in gono- 
coccal joints. The synovial mem- 
brane is closed with plain inter- 
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CL =s= mcjsion for arthrotomy in 
suppurative arthritis. 

X ~ Bite for puncture. 


rupted catgut stitches, and the capsule, muscles, and skin are 
sutured either completely, partially, or not at all, according 


to whether the arthritis is expected to subside or progress. 
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(iv) A.rihroto7ny and Drainage . — ^In more advanced cases, 
or when the above measures have failed, the joint is opened, 
washed out, and drainage tubes inserted down to the 
synovial membrane. On no account should tubes project 
into the articular cavity. If advisable, two or more openings 
are made, and drainage can be supplemented by continuous 
irrigation, as by Carrel-D akin’s method. 

Extra-articular abscesses also require to be opened and 
drained. In the case of the knee joint, pus is particularly 
liable to track upwards beneath the quadriceps, where its 
presence may be overlooked. 

(v) Excision . — in spite of drainage the condition of the 
patient deteriorates, or if suppuration is prolonged, then 
excision of the joint must be considered, although infection 
of bone and delay in healing are to be expected. However, 
provided that the condition of the patient does not demand 
amputation, excision should be tried in the case of the wrist, 
elbow, or shoulder, as an artificial arm is a poor substitute. 
Excision of the ankle or knee is rarely performed, as ampu- 
tation and provision of an artificial leg are likely to be followed 
by rapid convalescence and a satisfactory functional result, 
and cut short any further lowering of vitahty or risk from 
absorption. In the case of the hip joint, excision is sometimes 
performed in an attempt to avoid such a mutilating procedure 
as amputation through that joint, but the functional result, 
even after a successful excision, is usually poor. In all cases 
the patient’s life must not be jeopardised in an endeavour to 
spare a limb, particularly as the affected joint will eventually 
be more or less disorganised. 

(vi) Am'putation is indicated if at any stage the patient’s 
life is threatened, or prolonged suppuration leads to amyloid 
disease (which is particxalarly liable to occur in connection 
with arthritis of the hip joint). Also, in some oases a painful 
and disorganised joint causes such disability that an artificial 
limb is preferable. 

PEN’UTIlA.TXN'a WomSTOS OB’ JonsTTS 

Owing to its size and exposed position the knee joint is 
most commonly affected by penetrating woxmds. For the 
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purposes of treatment wounds are classified according to 
the risk of subsequent infection. 

(i) Infection is unlikely, e.g. recent puncture by a small 
and comparatively clean article, as by a needle. In these 
cases the needle is removed and the ptmcture wound sterilised 
with iodine. The limb is placed in the most useful position, 
should ankylosis subsequently ocoin: (a back splint suffices), 
and developments are awaited. Usually a mild, transitory 
effusion occurs, which subsides in two or three days. Should 
general and local symptoms or signs suggest that infection 
is occurring, then the joint is aspirated, and treatment 
continued along the lines already indicated for acute 
arthritis. 

(ii) Infection is ‘prdbahle, such as penetration by a rusty 
nail, particularly if delay has already permitted infection. 
In these cases emergency operation must be performed, 
and the wound excised layer by layer until the joint is 
opened. Irrigation is advisable if obvious contamination 
has occurred, as by fragments of rust. The wound is 
partially or completely closed according to the risk of infec- 
tion, and the limb is fixed in the most suitable position 
should ankylosis follow. 

(iii) Infection is certain, e.g. extensive laceration of the 
capsule, or less extensive wounds which have been neglected. 
In these cases an anaesthetic is given, the edges of the wound 
are excised, and seriously devitalised tissue removed. The 
wound is rendered as surgically clean as possible, and 
infection is anticipated by the provision of adequate 
drainage. The wound is covered by gauze moistened in 
suitable antiseptic, and the limb immobilised in the correct 
position. 

GoNOooccAXi Arthritis 

Owing to more efficient treatment of gonococcal urethritis 
and conjunctivitis, articular complications are much less 
coromon than formerly. 

Joint lesions occur at any stage after infection, but are 
most common when the initial infection is subsiding, or 
druing an exacerbation, e.g. after tirethral manipulations. 



861 


DISEASES OF JOINTS 

The following types of gonococcal arthritis occur : 

(i) ** Rheumatism.’’ — ^Is characterised by attacks of pain in one 
or more joints. The duration is variable, and pain frequently 
attacks different joints in succession. On examination of the joints 
no physical signs are detectable, and the condition gradually abates. 

(ii) Acute Arthritis. — ^Usually a single large joint is affected, 
especially the ankle, elbow, or wrist, the last particularly in femsdes. 
All the symptoms and signs of acute infective arthritis are present, 
and destruction is sometimes sufficiently extensive to cause bony 
ankylosis. On aspiration the jftuid may be found to contain other 
organisms in addition to gonococci ; in less acute or later cases it 
is sometimes sterile. Treatment is conducted as already indicated, 
and frequently arthrotomy and lavage of the joint in the early 
stages are followed by resolution. 

(iii) Subacute Polyarticular Arthritis. — Is a link between the acute 
and the chronic plastic types. Several joints are affected, and 
moderate effusion, associated with periarticular oedema, are the main 
features. Some degree of ankylosis, either false or fibrous, is likely 
to result. 

(iv) Chronic Plastic Arthritis. — Is a polyarticular infection, in 
which there is but slight effusion in the joints. Considerable oedema 
of the synovial membrane and periarticular structures occurs. 
Troublesome adhesions and stiffness are to be expected. 

(v) Periarticular Arthritis. — Chiefly affects tendon sheaths and 
ligaments, and occasionally occurs in the hands or feet. In the 
latter situation stretching of ligaments leads to flat-foot unless 
preventive measures are adopted. 

(vi) Pysemia. — ^The small joints are most likely to be affected, 
e.g. the temporo -maxillary or stexno- clavicular. In common with 
other types of pysemic abscesses, the condition is relatively painless, 
and swelling is sometimes the first indication of the condition. 

Treatment. — ^Limitation of movement arising from fibrosis 
of extra-articular structures, or fibrous and sometimes even 
bony ankylosis, are characteristic features of gonococcal 
affections. Therefore, as soon as the acute phase of inflam- 
mation has abated, judicious massage and movements must 
be instituted. Diathermy is a useful adjunct to local 
treatment, as gonococci are susceptible to a degree of heat 
which is readily tolerated by the tissues. 

Vaccine therapy sometimes jdelds surprisingly good 
results- Needless to say, the primary focus of infection 
should receive appropriate treatment. 

Sythilitio Diseases oe Joii^ts 

Inherited. — (a) Painless Effusion, — This has been aptly 
described as symmetrical, serous, syphilitic synovitis,” 
and is associated with the name of Glutton. It is character- 
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ised by a painless effusion into a large joint, most commonly 
the knee. This condition is frequently bilateral, although 
the swelling of the two joints may not actually synchronise. 
The effusion causes a sensation of weakness and insecurity, 
and on examination the joint is seen to be distended, and 
palpation reveals the painless effusion. Movements are 
only limited if the amount of fluid mechanically prevents 
the full range. 

The condition occurs between the ages of 10 and 18, and 
other stigmata of inherited syphilis are usually present. 
This condition is one of the four characteristic signs of 
inherited s 3 ^hilis, which appear about puberty, and give rise 
to “the halt, the deaf, the bhnd, and the impotent,” i.e. 
halt because of Glutton’s joints, deaf because of otitis 
interna, blind because of interstitial keratitis, and impotent 
because of gummatous orchitis. 

If no confirmatory clinical evidence of syphilis is dis- 
covered, then the family history is usually suggestive, and 
finally the W.R. of the patient and parents, or even of the 
fluid aspirated from the joint, should be tested. 

Acquired. — ^Dming the secondary stage a transient or vari- 
able effusion sometimes occurs in any of the larger joints. 
The condition is painless, and sometimes, like most secondary 
lesions, symmetrical. 

Lesions of the tertiary stage are classified as follows : 

(а) Local Synovial Gumma, — ^This uncommon condition 
co mm ences in the synovial membrane of a large joint, e.g. 
on the inner side of the knee. At first firm and nodular, 
like all gummata it tends to infiltrate superficial tissues, and 
if neglected it eventually softens and discharges through the 
skin, giving rise to a gummatous ulcer which communicates 
with the joint cavity. 

(б) Gummatous Synovitis. — ^In some respects this simulates 
tuberoxdous disease, but the synovial thickening is more 
irregular. Moreover, the condition is painless, therefore 
muscular spasm and wasting are not pronounced. 

(c) OJiondroartTiritis. — Chiefly affects the bone and car- 
tilage, which are eroded. It is distinguished from osteo- 
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arthritis in that pain is slight, and erosion does not 
necessarily occur at sites of intra-artionlar pressure. More- 
over, lipping is absent, and the synovial membrane is 
sometimes palpably thickened. 

Treatment of tertiary manifestations involves anti- 
syphilitic remedies combined with counter-irritation. Im- 
provement follows rapidly, and is often complete if no 
destruction of bone or cartilage has occurred. The main 
importance of syphilitic joints is that the true nature of the 
condition is sometimes overlooked, and therefore any 
“ tuberculous ” or “ osteoarthritic ” joint which presents 
abnormal features should be considered in the light of being 
possibly syphilitic. 

Neuropathic Joints 

The most important pathological conditions of joints 
secondary to affections of the nervous system occur in con- 
nection with : 

(I) Parasyphilis. 

(II) Syringomyelia. 

(III) Hysteria. 

(IV) Other Lesions of the Nervous System. 

I. Parasyphilis 

Owing to the more energetic and efficient treatment of 
syphilis Charcot’s joints occur with diminishing frequency. 
The “ hypertrophic ” type usually occurs in hinge joints, 
e.g. the knee, while the “ atrophic ” variety occurs more 
frequently in ball-and-socket joints. In either case, an 
effusion, which varies in amount from time to time, is 
present, and complete absence of pain is a str ikin g feature. 
Examination of a typical case following the routine which 
should be adopted for all joints, comprises : 

(i) Ins'pection . — ^The joint is distended, and if the effusion 
is generous, it assumes the position of ^eatest capacity. In 
advanced cases the joint is obviously disorganised. 

(ii) Palpation . — ^The presence of flmd is confirmed, and in 
hypertrophic oases irregular masses of bone are readily pal- 
pable. Bursae which communicate with the joint, such as 
the psoas bursa, are sometimes distended, and herniation 
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of synovial membrane is liable to occiir through weak parts 
of the distended capsule, e.g. into the popliteal fossa. 

(iii) Movements . — ^A curious soft crepitus is usually 
noticed resembling the “ crunching ” under the foot when 
walking over snow. Movements vary with the amount 
of restriction imposed by new bone formation, but in the 

absence of inter- 
locking they are 
usually surpris- 
ingly free and 
painless. 

(iv) Measure- 
ment . — Shortening 
of the limb some- 
times occurs owing 
to absorption of 
bone, and some 
degree of muscular 
wasting may result 
from disuse. 

(v) Radiograph. 
— ^Irregular masses 
of bone are seen in 
the hypertrophic 
variety (fig. 689). 
The atrophic type 

will show irregular and eventually almost complete absorp- 
tion of the articular ends of the afEected bones. 

(vi) General Examination . — ^It is rare for a Charcot’s joint 
to appear as the first evidence of tabes. Xiightning pains, 
ataxic or other symptoms are usually present, while examina- 
tion co mm only reveals Argyll-Robeirbson pupils and loss of 
tendon reflexes, particularly the knee and ankle jerks. 

Treatment consists in supporting the joint by a suitable 
appliance, e.g. a Howard Marsh knee splint, or a walking 
calliper. Excision of the knee joint has been practised, but 
is only justifiable if ataxia has not developed, otherwise the 
slight benefit secured by stabilisation of an ataxic joint is 



Fig. 689. — Disorganisation of a knee joint, 
following Charcot’s disease. 
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more than offset by the risk of infection or non-nnion of the 
atrophic tissues. 

II. SYUrCTOOMYELIA 

Is due to gliomatous degeneration round the central canal 
of the spinal cord, and usually occurs in the lower cervical 
region. Joint complications occur in about 30 per cent, of 
cases of syringomyelia, and closely resemble the Charcot’s 
joints described above, 
except that in this con- 
dition the arm is affected 
much more commonly 
than the leg (fig. 690). 

The shoulder is most fre- 
quently attacked, and 
being a ball-and-socket 
joint, the atrophic type of 
the disease is the more 
usual. 

Further examination of the 
patient reveals other evidence 
of syringomyelia, such as : 

(a) Dissociation of Sensation 
in the Hands . — ^The sensibility 
to pain and variations of tem- 
perature are lost, but tactile 
sensation and muscular sense 
remain. Owing to the loss of 
sensation, small injuries, not- 
ably cigarette burns, occur 
unnoticed. 

(fi) Trophic Changes . — 

Wasting occurs of all the 
muscles of the hand, and later the forearms. Also the tissues are 
more prone to injury, and healing is delayed. Eventually the soft 
tissues and finally the phalanges become absorbed. 

(c) Scoliosis^ due to asymmetrical irritation of the pyramidal 
tracts, so that the erector spinse on one side is more spastic than its 
fellow, and acts on the spinal column in the manner of a bow-string. 

(d) Unequal pupils 9 due to unequal irritation of the oculo -pupillary 
fibres, which pass down the cervical cord, and leave it in company 
with the first dorsal nerve, passing thence via the rami communi- 
cantes to the inferior cervical sympathetic ganglion, and along the 
carotid sheath and ophthalmic artery to the ciliary ganglion. 

(c) Spasticity of the legs^ due to irritation of the pyramidal tracts. 

Treatment of the joint condition consists of support, pressure being 



Fia. 690. — The bones of a Charcot’s 
wrist joint, from a case of syrmgo- 
myelia. (R.C.S. 4572.2.) 
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carefully guarded against, as owing to insensitiveness to pain pressure 
sores are particularly liable to occur. 

III. Hysteria 

Disability in connection with a joint sometimes occurs in 
patients of hysterical tendencies, and is most commonly 
seen in adolescent or young adult females. The history in 
some oases is suggestive, in that the onset follows some 
emotional crisis, or mimicry of some joint condition seen 
in another patient. The larger joints are usually affected, 
the commonest being the hip or knee. 

The more important clinical features are as follows : 

(a) Inspection . — ^The limb is often in a position which is unusual 
for any early pathological condition, e.g. in the case of the hip 
joint the thigh may be markedly flexed, adducted, and inverted. 
Wasting of muscles, if any, is slight, and is due to disuse. 

(h) Palpation . — Gentle palpation may appear to cause intolerable 
pain, but if the attention is distracted, considerable pressure will 
pass unnoticed. Otherwise no abnormal features are discovered. 

(c) Movements . — ^All movements are restricted, and if the patient 
is requested to move a joint, both the group of muscles which carry 
out the movement, and the antagonistic muscles, are contracted, 
so that the limb is rigidly fixed. This phenomenon can easily be 
appreciated by palpation of the muscles, while the patient attempts 
to carry out the desired movement. 

(d) Measurement , — If the condition has persisted for a sufficient 
length of time, wasting will be detected owing to disuse atrophy. 

{e) Radiograph . — ^In long-standing cases disuse atrophy of bone 
occurs, as is shown by thinning of the compact layer, and loss of 
density of the cancellous tissue owing to absorption of calcium salts - 

(/) General Examination . — Other hysterical manifestations will 
probably be found, such as globus hystericus, glove or stocking 
anaesthesia, etc. 

Treatment. — ^Psycho-analysis should be employed in order to 
correct the warped mental outlook. Symptomatic treatment directed 
to the joint includes encouragement regarding movements, or an 
anaesthetic can be given, and the position of the joint altered. In 
the case of the lower limb spinal anaesthesia is particularly useful, 
as the patient herself can then observe the range of movements 
through which the joint can be put. 

IV. Other LiESioxs of the Nervous System 

Long-standing impairment of the trophic innervation of a limb 
is followed by changes in the small joints of the hands and feet. 
Such causes include cerebral injury, spina bifida, and peripheral 
nerve lesions, e.g. injury, neuritis, or leprosy. The articular surfaces 
of the bones are absorbed, and ligamentous structures become 
contracted. Treatment consists in prevention of deformity and 
stimulation of the affected joints. 



867 


DISEASES OF JOINTS 

TUBBRCXTIiOTrS DISEASE 

Tuberculous arthritis originates either in the s3movial 
membrane or in the bone. The factors which influence the 
site of origin are the age of the patient, and the individual 
joint which is affected. In children the osseous type is 
commoner than the synovial, as the epiphysis is frequently 
affected, whereas the reverse is true for adults. In the 
knee and elbow, the disease usually first attacks the synovial 
membrane, whereas in other joints, notably the hip and 
wrist, the initial focus of infection is generally in the 
adjacent bone. 

Four types of tuberculous arthritis are recognised : 

(i) Synovial . — Characterised by oedema and infiltration 
of the synovial membrane and periarticular tissues, giving 
rise to the typical “ white swelling.” The synovial mem- 
brane becomes thickened and succulent, and subserous 
tubercles appear. Gradually the structure is lost, and the 
membrane becomes converted into granulation tissue. 
These granulations creep across the articular cartilage, which 
is eroded and destroyed, thus exposing the rmderlying bone 
to invasion. 

(ii) Osseous . — The infection commences in the bone 
adjacent to the joint, or in the case of a child in the epiphysis, 
and extends into the joint by the continuous invasion of the 
intervening tissue. This type is more insidious than the 
synovial type, and symptoms are usually present before 
clinical signs are obvious. 

(iii) Caries sicca . — ^Is seen most commonly in the shordder 
joint. Gradual destruction of the bones occurs with very 
little synovial oedema. 

(iv) Hydrops . — ^Excess of fluid is a rare occurrence in 
tuberculous arthritis, but occasionally the knee joint becomes 
distended vvdth fluid containing fibrin, which is later con- 
verted into flat, oval bodies, so-called melon-seed bodies. 

Clinical Features. — Symptoms . — ^Tuberculous arthritis pre- 
sents an insidious onset, aching after use and stiffness 
following rest being early symptoms. Pain is not severe, 
but sudden strains and twists are deliberately or sub- 
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consciously avoided. When erosion of cartilage has occurred, 
“ starting pains ” are characteristic, and occur just when 
the patient is dropping off to sleep. They are due to relaxa- 
tion of the muscles which guard the johit, so that slight move- 
ment between the articular surfaces causes friction between 
the exposed and sensitive bones. Swelling of the joint is 
sometimes noticed by the patient, and in most cases is due to 
oedema of the s37novial membrane and periarticular structures. 

Some deterioration of the general health is to be expected, 
and the temperament of a small child may completely alter, 
so that happiness and contentment give way to peevishness 
and fretfulness. 

Signs . — ^Following the routine which always should be 
adopted for the examination of joints, we find : 

(а) Ins'pection . — The limbs are exposed, and the position 
of the affected one is observed. The opposite limb is then 
placed in a corresponding position. Deformity in the early 
stages is due to the position of ease which the joint auto- 
matically assumes ; later deformity results from disorganisa- 
tion. Swelling of and around the joint is due to oedema ; only 
in the rare cases of hydrops is it caused by distension of the 
joint by free fluid. The swelling therefore, in most oases, 
fades away above and below the joint, and is characteristic- 
ally spindle-shaped. The whiteness of the overlying skin 
is due to pressure of the oedema emptying the cutaneous 
capillaries, which are not in a condition of reflex hj^pereemia, 
such as occurs in acute infection. 

Muscular wasting is a constant feature, and is due to both 
disuse atrophy and trophic disturbances. 

In the later stages abscesses and" sinus formation some- 
times occur in addition to the above visible signs. 

(б) PaPpation . — Sensitive hands may detect a slight rise 
of cutaneous temperature over the affected joint- A some- 
what boggy or doughy thickening of the synovial membrane 
will be detected if this structure is sufidoiently superficial. 
Owing to muscular atrophy, and flabbiness of the remaining 
muscle resulting from loss of tone, the articular ends of bones 
are much more easily palpable than those of the opposite 
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limb, and this leads the unwary into the erroneous belief 
that the bone ends are enlarged, instead of merely being 
thrown into relief. 

(c) Movements. — ^The patient is requested to move the 
joint as far as possible in all directions, and it will be noted 
that active movements are limited. 

The surgeon then puts the sound limb through its full 
range of movements, in order to gain the confidence of the 
patient, and also to ascertain the degree of mobility present 
in that individual patient. The movements of the affected 
limb are then tested, if possible while the patient’s attention 
is diverted. In cases of tuberculous arthritis, all movements 
are found to be limited, owing to protective spasm of 
muscles. In late cases complete ankylosis may occur. 

(d) Measurement. — ^The presence of muscular wasting is 
confirmed, and the amount of shortening, due to lack of 
growth or disorganisation of the joint, is estimated. 

(e) Radiograph, — ^If the bone is actively affected, rarefac- 
tion is present, as shown by loss of pattern due to destruc- 
tion of the bony trabeculae, and also by diminution in 
density, owing to absorption of calcium salts (fig. 691). 

Should the disease be limited to the s 3 novial membrane, 
then the bone undergoes some degree of atrophy, in common 
with the soft tissues. The X-ray then shows thiiming of 
the compact bone and loss of density of the cancellous 
bone, the pattern of which remains unaltered, as trabeculae 
are not destroyed. Invariably, it is necessary to compare 
the radiograph with one of the normal side in order to 
appreciate early atrophy of bone. 

( / ) General Examination. — Other evidence of tuberculous 
trouble, either active, latent, or healed, may be discovered. 

Prognosis. — Prolonged treatment is necessary if adequate 
restoration of ftmction is to be obtained ; thus, in the case 
of a large joint treated conservatively, three years is a 
reasonable period, provided no complications ensue. 

The prognosis depends upon the following factors : 

(i) ^ge of JPatient. — ^Patients at the two extremes of life have less 
resistance to tuberculous disease than those of adolescence or middle 
adult life. 
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(ii) "Family History. — Lack of resistance appears to be a liere- 
ditary cliaracteristic, and when the disease occurs in a member of a 
tuberculous family, the prognosis is less bright. 

(iii) Social Status. — ^Under the best possible surroundings the 
chances of recovery are greatly improved. Results obtained at 



FiOr. 691. — Tuberculous disease of the left big toe joint (with the cor- 
responding joint for comparison). 


some of the Swiss resorts, such as Leysin, amid invigorating and 
sunny surroundings, are encouraging. 

(iv) The Stage of the JDisease. — As would be expected, cases which 
are diagnosed in the early stages and which receive approj^riate 
treatment are more likely to make a good recovery than those which 
have been neglected. 

(v) The Fresence of other Tuberculous Foci. — If the patient is 
otherwise healthy the chances of a good result are materially 
increased. 

Results. — (i) Resolution . — This fortuna^te result occurs 
occasionally in early and otherwise favourable cases which 
are subjected to treatment under ideal conditions. 

(ii) Fibrous ankylosis is a common result The presence 
of adhesions in the joint may still allow some degree of 
movement, so that the function is not necessarily much im- 
paired. If dense adhesions form, then movement is probably 
entirely absent, but is distinguished from bony ankylosis by 
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the fact that ■vigorous attempts to move the joint cause 
pain if ankylosis is of the fibrous variety. 

(iii) Bony ankylosis nearly always occurs as a result of 
secondary infection, which gains entry to the joint along 
sinuses formed by abscesses bursting through the skin. 

•(iv) General Dissemination. — ^Acute miliary tuberculosis 
occasionally occurs as a result of blood-borne infection, 
particularly if the general resistance of the patient is under- 
mined by some debilitating condition. This complication 
has also followed manipulation of tuberculous joints by 
bone-setters and unskilled persons. 

(v) Toxaemia. — ^If sinuses occur and prolonged suppura- 
tion follows, subacute or chronic toxaemia is likely, and if 
of sufficiently long duration, amyloid disease may develop. 
Amyloid disease is prone to occur in hip disease, for such 
a mutilating procedure as amputation through that joint is 
naturally dreaded and postponed by the patient. 

Treatment. — General treatment is instituted -without delay, 
and maintained imtil the condition is pronounced to be 
cured. Presh air, nattual or artificial sunlight, suitable 
food, and cheerful surroundings are all of great importance. 
Vaccines are worthy of trial if recovery is retarded. 

Local treatment is considered under the following headings : 
conservative, operative, and the treatment of compli- 
cations. 

(a) Conservative. — The principle of conservative treat- 
ment is to immobilise the limb in the most useful position 
should ankylosis occur, until six months after the last sign 
or symptom has disappeared. The actual length of time for 
wffich treatment should be continued, after the disease is 
apparently cured, depends on the general condition of the 
patient, local response to treatment, and the actual joint 
affected. The hip joint in particular requires prolonged 
fixation, and one year’s further treatment is usually 
considered necessary after the disease is apparently 
cured. 

If the hmb is in an unsuitable position when first seen, 
e.g. considerable flexion of the knee joint, then the deformity 
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is usually overcome by weight extension. This is arranged 
so that traction is exerted in the line of the bone below the 
affected joint. Cases with slight deformity often respond to 
a period of rest in bed, which results in disappearance of some 
of the muscular spasm, and permits the joint to be placed 
in the correct position. Should weight extension be neces- 
sary, e.g. in the case of the knee joint, strapping is applied 
along either side of the leg as far as the tuberosities of the 
tibia. These two lateral strips are attached to a wooden 
stirrup below the foot, from which a cord passes over a 
pulley. Sufficient weight is then applied to overcome 
muscular spasm ; 1 lb. for each stone of the patient’s weight 
is usually adequate. Interosseous pressure and starting 
pains are thereby relieved. After a few days the muscles 
relax, and the pull of the weight then stretches ligaments 
and causes a renewed aching, in which case the weight 
is reduced. As spasm is overcome, so the leg is gradually 
straightened until the desired position is reached. 

Immobilisation is then obtained by means of some suit- 
able appliance or apparatus. Plaster of Paris is commonly 
used, and although it is cumbersome and cannot be removed 
frequently for inspection or to permit the limb to enjoy 
heliotherapy, yet it is efficient, and interference by the 
patient is prevented. If local inspection is desirable, a 
wdndow may be cut in the plaster casing. When the con- 
dition appears to be responding to treatment, a lighter and 
removable splint is substituted for the plaster of Paris. 
Such materials as poropla.stic, gutta-percha, or celluloid are 
used for this purpose, or a light split plaster is sometimes 
found to be adequate and convenient. In the case of the 
lower limb a walking calliper forms a very suitable 
appliance for convalescent oases. 

The last signs or symptoms to disappear include local or 
referred pain, abscess formation, or spasm of muscles. After 
a further variable period (mde supra) the patient is allowed 
to regain the use of his limb gradually. 

(6) Operative . — Operative interference is required under 
the following circumstances : 



DISEASES OF JOINTS 


873 


(i) Failwe oj conservative treatment, either j£rom con- 
tinued local extension of the disease, or owing to gradual 
deterioration of the patient’s health. — In the former case 
abscesses enlarge and extend in spite of aspiration, or 
repeated radiographic examinations sometimes reveal in- 
creasing disorganisation of the joint or destruction of the 
adjacent bones. In more ad-vanced oases sinuses extend or 
persist, and show no tendency to heal. 

The general condition of the patient may be undermined 
by an active tuberculous focus. In other cases a second 
focus of infection appears, or if already present, it some- 
times becomes more active. Excision of the shoulder 
joint in a case of caries sicca is sometimes desirable if 
pulmonary tuberculosis is also present, as removal of one 
focus will assist the general resistance of the patient to over- 
come the second lesion. In more advanced cases chronic 
toxaemia or the advent of amyloid disease is the deciding 
factor in favour of operation. 

(ii) To shorten the time necessary for treatment . — In some 
instances experience teaches that the result obtainable by 
operation is equally good or even better than that resulting 
from conservative measures, e.g. tuberculous arthritis of 
the wrist or knee in patients past the meridian of hfe, treated 
on conservative lines will end in fibrous ankylosis. Pro- 
longed treatment will be necessary, and many patients will 
fail to respond, in which case radical measures will be 
imperative at a later date. Therefore, as an equally good 
result is obtainable by surgical measures, operation, is 
recommended at the outset in order to shorten the time 
required for treatment, and to rid the patient of an active 
tuberculous focus which may otherwise impair health or 
even endanger life. 

In other oases it becomes increasingly obvious during 
conservative treatment that, although the disease is being 
overcome gradually, yet destruction of the joint is inevit- 
able. For example, in the case of the knee joint, fixity 
of the patella to the intercondylar notch suggests that, 
a fortiori, the condyles are becoming fixed to the tibial 
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plateau. Excision of th.e knee is then indicated, as bony 
ankylosis is obtainable in a comparatively short time, 
and is preferable to a dense and possibly painful fibrous 
ankylosis. 

(iii) To improve position . — ^A tuberculous joint which has 
been allowed to ankylose in a faulty position is usually an 
indication that the elementary principles of conservative 
treatment have been ignored. However, in the case of a 
neglected child, deformity sometimes occurs, or the life of the 
patient has possibly been threatened by some intercurrent 
condition so that treatment of the joint was necessarily 
suspended. 

The most useful positions for ankylosis have been indicated 
already {pide p. 857), and operation is sometimes desirable 
to improve the position and consequent function of the 
limb. 

(iv) To regain motility . — ^Ankylosis in a good position 
results in adequate function as far as the majority of joints 
are concerned. However, in certain situations, notably the 
elbow and temporo-maxillary joints, excision with a view to 
regaining mobility is desirable. In the rare event of bilateral 
ankylosis of the hip joints, a successful arthroplasty of the 
joint will facilitate such activities as ascending or descend- 
ing stairs. 

Operations. — (i) Arihrotomy . — In cases of doubtful diag- 
nosis it is sometimes justifiable to open a joint for inspection, 
and to allow removal of a portion of synovial membrane 
for microscopical examination. If any disintegrated tissue 
is present this is removed, and the joint is irrigated with 
some suitable mild antiseptic. 

(ii) Arthrectomy . — Consists in opening the joint freely, 
and dissecting away as much diseased synovial membrane 
as possible. Eroded or loose cartilage is removed, and any 
local areas of diseased bone are gouged away. If a slice of 
articular cartilage is removed, the procedmre is then termed 
erasion, and is preferable to excision in the case of 
children, as the epiphyseal cartilage is not encroached upon 
thereby. 
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(lii) Excision . — ^Is the most common operation to be 
performed. It consists of free removal of all intra-articxilar 
soft tissues, together with the artictdar ends of the bones, 
and diseased foci in the shaft. Classical excisions are rarely 
performed in practice, and in the case of children, epiphyseal 
cartilage should be spared if possible. In certain joints, 
e.g. the knee, the end result should be firm bony ankylosis, 
while in other joints, notably the elbow, some degree of 
movement is desirable. 

(iv) Amputation . — ^In cases where conservative measures 
have failed, either for local or general reasons, amputation 
will be necessary in order to remove a useless encumbrance, 
or to out short the debilitating effects of prolonged toxaemia. 

Spboial Joints 

Sacro-iliac. — This joint is not commonly affected, and 
owing to vagueness of the early symptoms and late appear- 
ances of definite signs, the correct diagnosis is often delayed. 
A local ache, pain referred along the great sciatic nerve, 
which hes in front of the joint, and a sensation of weakness 
of the pelvic ring are among the first symptoms. After a 
few weeks a boggy swelling appears over the back of the 
joint, which gradually enlarges to form an abscess. Rectal or 
vaginal examination may reveal a similar condition in the 
pelvis. When the disease is established, pressure on the iliac 
crests causes articular pain. A radiograph confirms the 
diagnosis. 

Treatment necessitates operation as soon as the condition 
is recognised, as obliteration of the joint causes no disability, 
and removal of diseased tissue and fixation of the joint 
favours a cure in the shortest possible time. Also, failure 
of the conservative treatment will r^ult in secondary in- 
fection and persistent sinuses. Access is gained by removal 
of the posterior superior spine and adjacent iliac crest. 
Tuberculous granulation tissue and diseased bone are re- 
moved "with a sharp spoon and gouge, and a bone graft 
or peg is driven through the bones so as to immobihse the 
joint. 
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Hip _ — The disease usually commences in the bones, either 
in the under surface of neck of the femur or in the aceta- 
bulum. It is uncommon after the age of 20. 

Early symptoms include a limp, and pain commonly 
referred to the knee joint. This referred pain is stated to 
pass via the geniculate branch of the obturator nerve, but the 
anterior cirural and great sciatic nerves also send articular 
branches to both joints. 

During the first stage of this condition the joint is held in 
the position of ease, i.e. flexed, abducted, and everted. The 
abduction causes the pelvis to tilt downwards, and gives 
rise to apparent lengthening of the limb. As the joint be- 
comes more painful, a larger proportion of time is spent in the 
recumbent position, during which the patient lies on the 
sound and painless hip. Thus the affected joint gradually 
becomes adducted and inverted, and flexion becomes more 
marked. Owing to adduction, the limb is apparently 
shortened. The third stage corresponds with articular dis- 
organisation , with absorption of the femoral head and 
acetabular cavity. The position of adduction and inversion 
encourages the head of the femur to slip out of the eroded 
acetabrdum, and consequently the femoral head is displaced 
upwards on to the dorsum ilii. Further absorption of bone, 
combined with continuous pull of spastic muscles, results in 
a “ travelling acetabulum.” In a small percentage of cases 
complete erosion of the acetabulum is associated with the 
formation of a tuberculous abscess in the pelvic cavity. 
During the third stage a tuberculous hip is in a position of 
flexion, inversion, and adduction, and disorganisation of the 
joint leads to true shortening of the limb, in addition to the 
apparent shortening due to adduction. 

In considering the differential diagnosis, such conditions 
as spasm of the psoas (which causes flexion of the joint) and 
tuberculosis of the gluteal bursa (which leads to abduction 
and eversion) must be considered. Coxa vara, with super- 
added traumatic arthritis, may cause confusion, but a week 
in bed results in disappearance of the arthritis, after which 
the typical signs of rmmasked coxa vara become evident. 
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Prior to its recognition most cases of Perth.es’ disease were 
considered to be tuberculous ; the distinguishing features 
have already been discussed i^ide p. 831). 

Treatment is conducted along the lines already prescribed. 
Deformity is corrected by weight extension, the iimb being 
supported in a Thomas’s knee splint, and suspended either 
from an upright fixed to the end of the bed, or a Balkan 
beam. Care must be taken that tilting of the pelvis does not 
mask the true position of the leg. When the disease is 
apparently subsiding, the patient is fitted with a Thomas 
hip splint, a patten on the boot of the sound foot, and 
crutches, and so allowed to get about. Owing to the 
tendency for relapse to occur, and the serious disability 
which results should conservative measures fail, treatment 
is persisted in until twelve months after the apparent 
cime. 

If operative measures are necessary, arthrectomy is per- 
formed through an anterior incision. Excision of the head of 
the bone is carried out from the posterior aspect, and as 
sinuses are probably present, this route allows the best 
possible drainage. Amputation is seldom required now- 
adays, but if necessary the preliminary step should be liga- 
ture of the common iliac artery by the extraperitoneal route, 
which effectively controls haemorrhage. 

Knee. — ^The knee joint is commonly affected by tuber- 
culous disease, and diagnosis is as a rule not difficult. In 
neglected cases the position of triple deformity will occur, 
which consists of flexion, external rotation, and backward 
subluxation of the tibia, the latter occurring when the 
crucial ligaments have become softened and destroyed. 
Excision of the knee joint yields good results, provided 
bony ankylosis is obtained. Flexion of the joint is un- 
necessary, as the limb is already shortened by removal 
of bone. 

Ankle. — ^Tuberculous disease of this joint usually com- 
mences in the s 3 movial membrane. Puffiness first appears 
xmder the extensor tendons, and later at the sides of the 
Achilles tendon. 
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If conservative treatment fails, sucK measures as artli- 
rectomy, astragalectomy, or excision are usually dis- 
appointing owing to the complicated nature of the joint, and 
the comparatively poor blood-supply of the foot. Amputa- 
tion will probably be required, and should be performed at 
the modern site of election, i.e. about 7 inches below the 
upper end of the tibia. 

Shoulder. — ^Tuberculous disease of this joint usually occurs 
in the form of caries sicca. The ends of the bones are 
destroyed, but very little oedema or thickening of the soft 
structures is evident. On examination, wasting of the 
deltoid muscle is obvious (fig. 679), and the arm is held 
against the chest wall. Movements are all limited, and pain 
is produced when they are attempted. Treatment consists 
in fixation of the joint in abduction, and a few weeks in bed 
with lateral traction on the arm is usually required in order 
to obtain the desired position. Care must be taken to 
observe that true abduction is obtained, and not apparent 
abduction due to rotation of the scapula. 

If response to conservative measures is unsatisfactory, 
no hesitation need be felt in performing excision of the joint, 
as the results are very satisfactory. 

Elbow. — ^In this joint the disease usually commences in 
the synovial membrane. The arm becomes weak and aches 
after use, and a doughy swelling appears on either side of the 
triceps tendon. Fixation is obtained by a plaster of Paris 
casing, or, if frequent inspection is desirable, a poroplastic 
splint can be applied. Abscesses usually appear posteriorly. 
Arthrectomy is sometimes necessary, but excision, unless 
imperative, should be reserved \mtil after the age of 16, 
otherwise stunting of the limb will i;esult. 

Wrist. — ^This joint is not xmcommonly affected in elderly 
patients, in whom the prognosis is somewhat gloomy. 
Carpal bones are readily destroyed, and abscesses appear 
tmder the extensor tendons on the back of the wnrist. 

If response to conservative measmes is disappointing, 
excision should be performed before extensive destruction 
occurs. In elderly patients, and in those cases which have 
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been allowed to progress to sinus formation, amputation is 
usually necessary. 


OSTEOABTHEJCTIS 

Various types of joint affections may be included tmder 
this beading, the predisposing factors being trauma, infec- 
tion, exposure, and declining years. For practical purposes 
the different members of this disease may he classified as 
acute polyarticular, chronic polyarticular, and chronic 
monarticular, the latter being surgically the most im- 
portant. 

(i) Acute Folyarticulax. — ^This variety, sometimes referred 
to as rheumatoid arthritis, is seen most commonly in young 
females, and commences in the small joints of the hands and 
feet. It gradually spreads to the larger joints, thus causing 
progressive crippling, until the patient may become almost 
helpless. It is apparently a toxic condition, and sometimes 
definitely follows such infective conditions as acute sinusitis 
or tonsillitis. During the earlier stages of the condition 
bouts of pyrexia occur periodically, associated with sweating, 
tachycardia, and exacerbations of pain and swelling in the 
affected joints. Fibrosis and contraction of ligaments 
gradually occur, and eventually the fingers become fiexed 
and the hand fixed in a position of ulnar adduction. This 
disease is apt to run a painful course to more or less complete 
crippledom. 

Still’s disease is a similar condition occurring in children 
usually as they approach the second decade. In addition 
to joint changes, splenic and lymphatic enlargement, and a 
lymphocytosis are also associated. 

The treatment of acute polyarticular osteoarthritis com- 
prises an exhaustive search for any possible causative focus 
of infection, including the Fallopian tubes, teeth, tonsils, 
air sinuses, gall-bladder, and bowels. In a few forttmate 
cases eradication of some focus is rewarded by arrest 
of the disease. Locally, deformities are prevented, and 
massage, warmth, electrical therapy, etc., are utilised in 
order to delay degenerative changes. 
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Recent investigation suggests that polyarthritis is associated with 
hypercalcaemia, and that apyrexial and non-toxic cases are improved 
by removal of one or more parathyroids. 

(ii) Chronic Polyarticular {syn. arthritis deformans) occurs 
chiefly in middle-aged or elderly females. Again the smaller 
joints are usually the first to be affected, the changes which 
occur being degenerative — and atrophy of the ends of the 
bones and fibrosis of ligaments cause disorganisation and 
stiffness of the joints. Localised patches of periostitis 
(Heherden’s nodules) may appear on the phalanges. Treat- 
ment consists of the prevention of deformity and stimulation 
of the affected joints. 

Spondylitis deformans is a similar condition, more 
commonly seen in men, which occurs in the spine, and is 
associated with osteoarthritis of the articulations, and 
fibrosis or ossification of ligaments (■wide Spine). 

(iii) Chronic Monarticular. — ^Trauma is the causative 
factor, although the recuperative powers of the affected 
joint may be undermined by some low-grade toxic condition. 
As injury is the essential predisposing cause, the disease is 
therefore more common in men. The injury is either of a 
single severe nature, e.g. following dislocation of the shoulder, 
or results from minor repeated traumata, such as nipping of 
a loose body or semilunar cartilage in the knee joint. Other 
factors which predispose to this condition, and which can 
be included as traumatic, are excessive use, frequent expostu:e 
to cold or damp, or alteration in the mechanics of a joint, 
malalignment following fracture of the corresponding femur. 

Pathological Changes. — The process first affects the soft 
structures, and later spreads to the cartilage and bone. 
Thickening of the synovial membrane occurs, and as this 
progresses villiform processes develop, which on movement 
may be nipped between the bones, and when unduly enlarged 
are termed “ lipomata arborescens.” The matrix of the 
cartilage undergoes a fibrous metaplasia, and the cells 
multiply and become arranged at right angles to the articular 
surface. The superficial cells burst into the joint, sometimes 
in suflOlcient numbers to render the fluid turbid, and con- 
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sequently the surface of the cartilage becomes roughened. 
The thickened synovial membrane overlaps the edge of the 
articular cartilage, and under this fringe cartilage cells 
collect. Thus lipping or osteoph 5 diio growth occurs, as the 
cartilage cells subsequently ossify. Owing to the degenera- 
tion of the matrix and 
increase of cells, the car- 
tilage softens, and is worn 
away on pressure-bearing 
surfaces, with resulting 
erosion. The underlying 
bone when exposed reacts 
to pressure, and becomes 
dense and smooth, this 
process being termed 
ebumation (fig. 692). 

Not infrequently ex- 
acerbations occur with 
synovial eflfusion, so that 
distension of the joint 
follows. Bursae com- 
municating with the joint 
are apt to become dis- 
tended, e.g. psoas bursa, 
or Baker’s cysts appear. 
The latter are protrusions 
of synovial membrane 
through weakened por- 
tions of capsule. These 
are most commonly seen 
in the popHteal space as 
a complication of osteo- 
arthritis of the knee joint. Occasionally chondrification or 
ossification occurs in the synovia, and in the case of the 
knee joint a solid mass sometimes appears due to chondri- 
fication of the synovial membrane lining the subcrureal 
pouch (fig. 693). Occasionally ossified synovial villi or osteo- 
phydies become detached and form loose bodies in the joint. 


jFiq. 692. — Osteoarthritis of the 
knee joint, showing thickened syno- 
vial fringes, lipping of the cartila- 
ginous margins, and eburnation of 
bone on surfaces exposed to friction. 
(K.CS 4558 1.) 
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In the case of the shoulder joint the tendon of the long 
head of the biceps is liable to become frayed, and it 
eventually snaps as a result of some slight muscular effort 
(fig. 694). 

Clinical Features. — The early symptoms of osteoarthritis 
are pain and stiffness. Pain is characteristically aggravated 



Fia. 693. — Osteoarthritis of the knee, with osteo phytic formation, and 
chondrification of the synovia lining the snbcrnreal ponch- 

by changes in the weather, so that the appropriate term 
“ barometric joint is sometimes used. Stiffness is in- 
tensified by rest, and the joint must be “ worked loose ” 
before the range of movement is recovered. In advanced 
cases creaking, or looking of the joint by osteoph 3 rtes, is 
noticed. 

The signs depend upon the extent to which the disease 
has progressed. In the early stages some effusion and 
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irregular or villous 
thickening of 
synovial mem- 
brane are the only 
features. At a 
later stage lipping 
or osteophytes are 
sometimes palp- 
able, while grating 
or creaking is 
detected on move- 
ment. Any com- 
municating bursae 
should be pal- 
pated, and in the 
case of the knee 
joint, the popliteal 
fossa must always 

be examined for , , , , , , , , . . , 

, complicated by ruptiire of the long head of the 

JDaKer S cysts. biceps, and consequent bunching of the 

Tr0a>tllIGllt. In muscle. The patient is also suffering from a 

the early stages, left-sided Erb*s palsy. 

the joint should be protected from exposure and cold, and in 
the case of the knee joint, a knitted woollen cap should be 
worn. Rest to the joint should only be permitted during 
painful exacerbations, and movements and massage are 
resumed as soon as they can be tolerated. Radiant heat 
baths, diathermy, and rubefacients are useful. The possi- 
bility that some chronic infection is undermining the resist- 
ance of the joint is borne in mind, and such conditions as 
chronic methritis or pyorrhoea must receive due attention. 

Operative treatment is sometimes necessary in order to 
remove interlocking osteoph3dies (oheilotomy), or if pain is 
intolerable. Excision of a stiff and painful knee will probably 
result in years of comfort to the patient, while in the case of 
the hip joint, arthroplasty is occasionally required if the 
characteristic, deep-seated, boring pain interferes with 
sleep, and renders the sufferer’s life a misery. 



Eigi-. 694. — Osteoarthritis of the right shoialder. 
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Finally, it should be mentioned that if economically 
possible patients who are prone to osteoarthritis of any 
type should seriously consider a change of residence. 
Some localities undoubtedly predispose to osteoarthritis, 
and a change to a warmer or drier climate sometimes 
prevents painful and crippling deformities. 

Loose Bodies in Joints 

Loose bodies in joints include foreign bodies introduced 
from Avithout, otherwise they arise from the various con- 
stituents of the joint, e.g. : 

Synovial Fluid. — ^A single fibrinous body sometimes results 



Fig. 695. — loose body in. tbe knee joint, following influenzal arthritis. 

from a haemorrhagic or inflammatory effusion (fig. 695). 
In tuberculous disease flattened “ melon-seed ” bodies may 
be present in large numbers. 

Synovial Membrane. — ^Villous processes, such as those 
which occur in osteoarthritis, become detached, especially if 
bone or cartilage develop within them. 

Cartilage. — ^In the knee joint a portion of a semilunar 
cartilage sometimes becomes detached, and in any joint it 
is possible for a localised injury to chip off a portion of 
articular cartilage. 

Bone. — ^Injury may cause separation of a small portion 
of bone, e.g. a tibial spine. Osteophytes are occasionally 
detached in cases of osteoarthritis. If the loose body con- 
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tains living cells, growth may continue, nutriment being 
obtained from the synovial fluid. 

The main symptom caused by a loose body is looking of 
the joint. This causes severe pain and is followed by 
synovial effusion. Repeated attacks cause stretching of the 
capsule and ligaments, after which locking is often only 
momentary, and some slight manoeuvre of the joint by the 
patient causes the body to slip out from between the bones 
and so unlock the joint. Repeated attacks of locking and 
synovitis eventually result in degeneration of the joint and 
consequent osteoarthritis. Occasionally the patient learns 
to manipulate the joint so that the loose body becomes 
palpable, in which case it is felt to slip away from imder the 
examining finger when the position of the joint is altered. 
A radiograph reveals the presence of the body, provided 
that it is sujSficiently dense and not obscured by adjacent 
bone (fig. 696). 

Treatment. — ^Unless the joint is already disorganised, the 
loose body should be removed in order to relieve symptoms, 
and prevent the onset of degenerative changes. In the case 
of the knee joint, the body should be manipulated, if 
possible, so that it comes to lie in the subcrureal pouch. It 
is then imprisoned in that situation by a firm bandage passed 
around the es±ended joint, so that a small vertical supra- 
patellar incision is sufl&cient to allow removal. Otherwise 
the affected joint is opened by a suitable incision, and if the 
loose body cannot be foimd, it may be dislodged by a stream 
of sterile saline forcibly injected by means of a Higginson’s 
syringe. 

Ankylosis 

This term indicates a condition in which the normal range 
of movement of a joint is diminished. The cause is either 
outside the joint (false ankylosis) or intra-artioular (true 
ankylosis). 

False ankylosis is due to many conditions, some examples 
of which are : 

Skin,. — Scars, following burns. 

Fascia. — ^Dupuytren’s contracture. 
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Muscles . — ^Myositis fibrosa. 

Tendons . — Stiffness following a Colies ’s fracture. 

Nervous System . — Contractures due to paraplegia. 

ankylosis is either due to fibrous adhesions in the joint, 
or to actual bony union between the articular ends of the 
bones. As a rule some degree of movement can be obtained 
if the ankylosis is fibrous in character. However, if ad- 
hesions are so dense that no movement is possible, the two 
varieties are distinguished in that vigorous passive attempts 
at movement cause pain in the case of a fibrous ankylosis. 

Fibrous ankylosis follows prolonged immobilisation, bleed- 
ing into a joint, low-grade pyogenic infection, or tuber- 
culous disease. Bony ankylosis follows a virulent infective 
arthritis, or a tuberculous infection complicated by 
secondary infection. 

Treatment. — ^Many cases require no treatment, as the 
function of the joint is adequate. The two main indications 
for active interference are to increase or regain mobility, or 
to improve the position of the joint. 

(a) To increase or regain Mobility . — The procedures which 
can be adopted include manipulations (often with the 
assistance of various appliances), anaesthesia and stretching 
or rupture of adhesions, and open operation. In connection 
with forcible stretching of adhesions, care must be taken to 
avoid fracture of bones which are often atrophic, and it must 
be remembered that torn adhesions will bleed, and so pre- 
dispose to re-formation. Old-standing cases of tuberculous 
arthritis should never be manipulated, as latent infection 
is thereby stimulated to activity. Open operations include 
wide excision of bones, as in the case of the jaw or elbow 
joint, and arthroplasty, e.g. the head of the femur is exposed 
and surrotmded by a flap of fascia. In either case early 
movements must be instituted. 

In the case of false ankylosis of the jaw, e.g. following fibrosis 
of the masseter muscle secondary to an alveolar abscess, the forma- 
tion of a false joint may be considered when other measures have 
failed. The operation entails removal of a wedge-shaped piece 
of jaw in the region of the angle, and suturing portions of the 
internal pterygoid and masseter muscles together so that formation 
of a false joint is encouraged (Esmarch). 
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(&) To improve Position . — The necessity for dealing with 
this contingency theoretically should not arise, as ankylosis 
shonld only he allowed to occnr in a satisfactory position. 
However, if alteration in the position of the joint will result 
in improvement of function, then excision of the joint or 
osteotomy are the nsnal procedures. Thns, a flexed knee 
is excised, and arthrodesis secured in the completely ex- 
tended position, with a slight degree of genu valgum. IBy 
this means a rigid leg, nearly equal in length to its fellow, 
is obtained, the only remote drawback being the slight 
risk of fracture of the now unyielding bone which extends 
from hip to ankle. 

In some cases osteotomy is preferable to excision, e.g. in 
the case of a quiescent tuberculous hip joint with marked 
adduction. A Gant’s subtrochanteric osteotomy, possibly 
combined with division of some of the adductor muscles close 
to their origins, is a simple operation which permits correc- 
tion without risk of lighting up tuberculous infection. 

iiJEM:opmx.iA. 

This condition is a familial disease, but only males are affected. 
It is due to deficiency of prothrombin in the hlood, and in the com- 
position of the blood platelets, which normally number ahout 
250,000 per c.mm. The coagulation time of the blood is prolonged, 
but IS diminished by the addition of normal blood. 

Extravasations of blood are characteristic of this condition, and 
joints are commonly affected, notably the knee joint. A rapid 
haemorrhagic effusion occurs, which is followed by an inflammatory 
reaction, so that the joint feels hot and somewhat tender. As 
absorption occurs, the thickened synovial membrane remains pal- 
pable, and this feature, with its associated stiffness and wasting due 
to enforced rest, may simulate tuberculous disease. 

If repeated haemorrhages are allowed to take place, degenerative 
changes follow, similar to those seen in osteoarthritis. 

Treatment consists in rest and the application of cooling lotions 
to the affected joint. A small intravenous transfusion prevents 
further haemorrhage, but intramuscular haemoplastin or horse serum 
are suitable substitutes. Monthly injections of blood should be 
given until the child outgrows the tendency to bleed. 

It may here be mentioned that recent research indicates that 
bleeding in haemophilics can be arrested by the local application of 
the venom Of Russell’s viper. The venom is kept in the dry state 
to prevent decomposition, and is applied in 1 : 10,000 dilution. 
In this strength the venom still possesses powerful coagulant 
properties, but the poison is harmless- 
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MUSCLES, TENDONS, AND BURS^ 

Injuries oe Muscles and Tendons 

Contusion of a muscle following a direct injury, or a strain 
due to sudden powerful contraction, is likely to result in 
tearing some of th.e muscle fibres. In either case localised 
pain follows attempts at contraction, and an extravasation of 
blood occurs within the muscle sheath. This extravasation 
often appears at a considerable distance from the actual site 
of injtxry, e.g. haemorrhage from a torn rectus femoris in 
its upper part may appear near the patella. As with all 
haematomata, blood-bome infection is a possibility, in 
which case suppuration is liable to ensue. 

Cold applications and relaxation of the muscle are required 
for the first two days, and, when risk of further extravasa- 
tion has passed, massage and movements will expedite 
absorption, and prevent, or limit, subsequent stiffness. 

Rupture of a muscle occasionally occurs, the tear usually 
occurring at the jimction of tendon and muscle itself. Thus 
the quadriceps extensor ruptures immediately above the 
patella. The condition somewhat resembles a fractured 
patella, and repair with mattress or interlocking stitches is 
necessary. The prognosis is less favourable than in the case 
of a fractured patella, as approximation of muscle is more 
difficult than bone, and the fibrous union in the muscle 
subsequently tends to stretch. 

Two varieties of “ teimis leg ” are, partial rupture of the 
inner head of the gastrocnemius, and snapping of the 
plantaris muscle at the junction of the tendon and muscular 
belly, i.e. about 2 to 4 in. below the knee joint. In either 
case sudden pain results, which is often so severe that the 
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s*u£Eerer imaigines "tiLai; tie lias Tbeen struck by a stone or 
racket. Rest, relaxation, and cold applications are in- 
dicated, to be followed later by strapping and massage. 

Tennis elbow ” is commonly due to tearing of part of 
the deep head of the pronator radii teres. It follows the 
abrupt pronation necessary to impart “ top spin ’’ on the 
ball. Tain is localised, to the antecubital fossa, and is 
accentuated on efforts to pronate the forearm. 

A mallet ’’ finger {syn. baseball finger) is due to avulsion 
of an extensor tendon of the finger, which often includes a 
small flake of bone from the base of the proximal phalanx. 
A malleable splint is strapped to the palmar aspect of the 
hand and finger, the distal 
inch of which is bent back- 
wards so as to hyperextend 
the last phalanx. A small 
pad of sorbo rubber or felt is 

fixed over the base of the filrst 696 —Splint and pad applied 

for a mallet finger. 

pnalanx, so as to approximate 

the torn tendon with its insertion (fig. 696). The splint is 
retained for at least three weeks. Unless treated promptly 
and efficiently, much disability results, and efforts at suture 
give poor results, owing to the difficulty of suturing the 
tendon to the periosteum. 

The long tendon of the biceps is sometimes tom at its 
junction with the muscle, or in the case of osteo-arthritis of 
the shoulder joint, the frayed tendon may snap. Recogni- 
tion is easy, as on flexing the forearm the soft mnscular belly 
is drawn downwards towards the elbow. Some hyper- 
trophy of the short head partially compensates for the 
resulting deficiency, and efforts at repair are unlikely to he 
successful. 

The pubic attachment of the adductor longus muscle is 
sometimes partially avulsed when riding a frisky horse. 
Myositis ossificans may subsequently supervene. Tetanus 
or strychnine poisoning has been known to cause violent 
contractions and consequent rupture of the rectus abdominis 
muscle (fig. 6). 

66 




890 


A SHORT PRACTICE OF SURGERY 

Hernia of a muscle sometimes follows a tear of the muscle 
sheath, the adductors and biceps brachii being the muscles 
most commonly affected. On contraction muscular fibres 
protrude through the aperture in the sheath. This featme 
distinguishes a torn sheath from a torn muscle, as in the 
latter case a gap appears between the two portions on con- 
traction. If disability ensues, the sheath is sutured. 

Disfplacement of tendons occasionally occurs where these 
structures traverse fibro-osseous canals, e.g. in the region of 
the wrist or ankle, or the long head of the biceps in the 
arm. Sudden pain occurs, followed by a sensation of weak- 
ness and further pain on attempted movements. The dis- 
placed tendon, if superficial, e.g. the peroneus longus, can 
be palpated in its abnormal position. The replaced tendon 
should be immobilised for at least eight weeks. Recurrence 
is likely, and if disability persists, the tendon is fixed 
in position, if necessary a fiap of periosteum being raised 
from the bone in order to form a tunnel for the tendon. A 
“ snapping hip ” is due to that portion of the gluteus 
maximus which is inserted into the ilio-tibial band hitching 
over the great trochanter. 

Infla mm ation of Muscles. — ^Acute suppurative myositis 
follows either direct infection, or local extension from ad- 
jacent structures, e.g. osteomyelitis. “ Rheumatic ” myositis 
is a troublesome complaint, and mainly affects fascial 
aponeuroses, tendinous insertions, or musctdar sheaths, and 
in these cases the term “ fibrositis ” is applied. The con- 
dition often arises abruptly, e.g. in the case of lumbago, on 
attempting to get out of bed the affected person may be 
seized in the midway position, and be unable to move with- 
out assistance. In some cases exposure precipitates an 
attack, e.g. a draught may result in a stiff neck. Some focus 
of infection is frequently a predisposing cause, and should 
always be sought. Treatment consists in local warmth and 
rubefacients. Radiant heat baths, ionisation, or diathermy 
may be useful. In severe localised cases injection of quinine 
and urea should be tried if the condition fails to respond to 
other measures. Aspirin and anti-rheumatic remedies are 
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prescribed. Tubercrtlous myositis is due to extension from 
some neighbouring focus of infection, e.g. a psoas abscess 
in connection with, a tuberculous spine. Syphilitic myositis 
may occur as a localised gumma, particularly in the sterno- 
mastoid muscle or tongue. An indurated swelling appears, 
which gradually involves the overlying skin or mucous 
membrane. More rarely a diffuse myositis occurs, e.g. 
parenchymatous glossitis, the tongue eventually becoming 
fibrotic. 

Myositis ossificans of the generalised type is a rare condition, 
commencing in young adults, in which muscles are gradually trans- 
formed into bone. The condition usually commences in the flat 
muscles of the back, and spreads to the spinal and thoracic muscles . 
The condition steadily progresses, and the patient gradually becomes 
more rigid (“ poker ” man), imtil fatal respiratory complications 
supervene. Congenital deficiency of the last phalanx of the big 
toes is sometimes associated with the condition. 

Myositis fibrosa and traumatic myositis ossificans are 
considered in connection with fractures. 

Tumours of Muscles. — Innocent . — ^Lipomata and fibro- 
mata occasionally occur in connection with muscles. 

Malignant . — ^Primary fibro-sarooma is not uncommon, 
and arises from the muscle sheath. This tumour was 
formerly confused with a fibroma, and it is sometimes diffi- 
cult to be dogmatic in distinguishing a fibroma from a slowly 
growing fibro-sarooma. Failure to realise the sarcomatous 
nature of these tumours aooormts for Paget’s description of 
them as “recurrent fibroids ” (fig. 15). A slowly growing 
swe llin g appears, which is firm, circumscribed, and connected 
with the muscle. Exploration is necessary if the tumoxu: is 
deeply situated, and on confirmation the tumour is re- 
moved with a wide margin of surrotmding muscle. 

Secondary invasion of muscles sometimes occurs, e.g. the 
pectoralis major, following carcinoma of the breast. 

Tuirnour Sheaths 

S imple teuo-synovitis follows excessive or unaccustomed 
use, and is most commonly seen in connection with the 
extensor tendons of the hand. Pain and puffiness are 
present, and a characteristic soft crepitus is palpable when 
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the fingers are moved. An adequate period of rest, followed 
by coimter-irritants and massage, suffices to effect a cure 
but relapse is probable unless care is taken to prevent a 
repetition of the initial lesion. 

Acute infective teno-synovitis either follows wounds, e.g. 
extension from whitlows, or is blood-borne, as in the case of 
gonococcal infection. Severe pain results from any move- 
ment which causes the tendon to glide in its sheath. If 



Pia. 697, — Compound 
palmar ganglion, show- 
ing swelling above the 
anterior annular liga- 
ment. 


due to a Tirulent organism, suppuration is probable, which 
rapidly extends along the tendon sheath. Unless early and 
adequate incisions are made, sloughing of tendons is likely 
to occur. If this complication is avoided, early movements 
are indicated in order to discourage the organisation of 
exudate and consequent cripphng adhesions. 

Tuberculous teno-ssmovitis is of two types : 

(ex') The endothelial lining of the sheath is replaced by 
oedematous granulation tissue, containing miliary tubercles. 
Very little free fluid is present. A. soft elastic swelling 
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appears, and if tlie disease progresses, pus may form, and 
track into neighbouring sheaths or joints. 

(&) An effusion occurs in the tendon sheaths, and melon- 
seed bodies are usually present in large numbers, so that a 
soft, coarse crepitus may be detected on pressing fluid from 
one part of the sheath to another. These melon-seed bodies 
may be rounded, as distinct from the flat variety found in 
joints, and in appearance resemble grains of boiled sago. 
The term ^ compound palmar ganglion ” is applied to this 
condition when it occurs in connection with the flexor 
tendons of the fingers. A soft, painless swelling appears 
(fig. 697), and fluctuation may be transmitted above the 


Fio. 698. — Simple 
ganglion in connection 
with, the tendon of the 
peroneus brevis muscle. 



wrist, uinder the anterior axmular ligament. As with all 
forms of tuberculous disease of bone, joint, or tendon, 
marked wasting of adjacent muscles is present. Treatment 
consists in the usual anti-tuberculous remedies, and careful 
dissection and removal of the diseased tendon sheaths. 

A simple ganglion appeam as a localised, tense swelling 
in connection with a tendon sheath, and contains clear 
gelatinous fluid. It is possibly due to herniation of the 
endothehal lining of the tendon sheath through the fibrous 
covering, which is ruptured by direct trauma, e.g. rapping a 
child’s knuckles. Rupture of the sheath as a result of 
trauma is most likely to occur where the tendon lies on bone. 
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and coincides with the fact that simple ganglia are so 
commonly found on the dorsum of the wrist and foot 
(fig. 698). Ruptxire of the ganglion can be accomplished 
by pressure, or a blow, but recurrence is likely. Some cases 
are cured by aspiration with a wide-bore needle and injec- 
tion with collodion, followed by firm pressure for a few 
days If simple measures fail excision should be performed, 
and even then recurrence frequently occurs, as it is im- 
possible to close the small aperture in the fibrous sheath, 
and adventitious adhesions are unreliable. 

Tiimours of tendon sheaths occasionally occur, and are designated 
teno-synooiomata. These tumours arise from the synovial membrane 
lining the tendon sheath, and are either innocent or malignant. 
Innocent tumours are apt to undergo metaplasia, and are liable to 
contain fibrous tissue, cartilage, or even bone. In both the innocent 
and malignant types “ foam ” cells are characteristic, which are 
large and spheroidal, and contain numerous fat droplets. 

Operations on Tendons 

Tenotomy is performed either by the open or the sub- 
cutaneous method. The latter is to be preferred in situa- 
tions where there is little risk of damage to important 
structures. Thus the tendo Achilles is divided by the 
insertion of a tenotomy knife under the tendon, from the 
inner side, about 1 in. above its insertion. Dorsi-fiexion of 
the foot facilitates division of the tendon. Deformity should 
not be corrected until about two weeks after division, 
which lapse of time allows granulation tissue to form be- 
tween the two ends of the tendon, and thus the risk of 
non-union is diminished. In children over the age of 5 
years, open operation and deliberate lengthening of the 
tendon by the “ Z ” method is advisable, as otherwise 
excessive retraction and non-union are hable to follow. 

Three tendons should be divided by the open method. 
These are : the biceps cruris, in order to avoid injury to the 
external popliteal nerve ; the sterno-mastoid tendon and 
muscle, on account of important adjacent structures and 
also to allow division of fascia ; and the adductors in the 
case of gross coxa vara. In the latter case division of 
muscle will also be necessary, as well as division of the 
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tendon, and the femoral vessels may be displaced inwards, 
so these are thus avoided as well as the internal saphenous 
vein and obturator nerve. 

Shortening of a tendon is best accomplished by the “ Z ” 
method. The two halves of the tendon, after separation, 
are shortened as required, and the tendon is then stitched. 

Tendon transplantation is performed in order to restore 
muscular balance, or to supplement the action of ligaments. 
In the former case care must be taken that tendons act as 
far as possible in their normal alignment, and that they 
supplement deficient muscles of the same group, otherwise 
complicated re-education is necessary, which is often in- 
complete. If possible tendons should be fixed to bone, for 
if inserted into tendons connected with paralysed muscles, 
stretching of the paralysed tendon is certain to occur, so 
that results at first hopeful become progressively dis- 
appointing. 

Diseases of Bursae 

Injury. — ^Acute non-infective bursitis follows injury. 
Thus a blow on the shoulder may catise subdeltoid bursitis 
(Codman’s disease). If effusion follows, the rounded 
shoulder suggests an effusion into the joint, but absence 
of swelling in the axilla excludes the latter condition. 

Non-infective bursitis may also follow xmaccustomed 
exercise, e.g. inflammation of the bursa under the tendon 
of Achilles after a cross-coxmtry run. 

Chronic bursitis is the result of repeated slight injuries, or 
constant pressure, e.g. housemaid’s knee (prepatellar), 
parson’s knee (pretubercular), student’s or roiner’s elbow 
(olecranon), weaver’s bottom (tuber ischii). Certain bursae 
show a marked tendency to enlarge, e.g. those in the 
popliteal space. The bursa between the inner head of the 
gastrocnemius and the semi-membranosus tendon is com- 
monly affected, a rounded, painless swelling resulting 
(fig 699 ). Examination in both flexion and extension is 
imperative, as in extension pressure by adjacent tendons 
renders the bursa tense, and it may be mistaken for can- 
cellous osteoma, whereas the flaccidity which accompanies 



896 A SHORT PRACTICE OP SURGERY 

flexion, indicates the oyistic nature of the swelling. Popliteal 
bursse, which communicate with the knee joint, sometimes 

enlarge as a result of such conditions 
as osteo-arthritis of the joint, and 
similarly enlargement of the psoas 
bursa may follow any chronic effusion 
into the hip joint. Thus distension 
of burs8e which communicate with a 
joint is a warning that some tinder- 
lying disease of the joint may be 
present. 

Adventitious bursae form as a 
result of prolonged pressure over 
bony prominences, e.g. Billingsgate 
hump, due to pressure of a fish- 
basket over the seventh cervical 
spinous process, or in connection 
with the head of the first metatarsal 
bone in cases of hallux valgus, the 
term “ bunion ” being applied to 
this latter bursa when inflammation 
supervenes. Chronically inflamed 
bursae are excised if troublesome. 

Infection. — ^Acute infective bursitis 
is due to direct infection by pene- 
trating wounds, or from local extension, e.g. “ gravel rash ” 
over the patella may cause subcutaneous infection and 
involvement of the prepatellar bursa. In the case of pre- 
patellar bursitis, a sympathetic effusion into the knee joint 
sometimes follows, but confusion with infective arthritis 
should be avoided, as in the latter condition any attempt 
to move the joint is painful, and pain is ehcited on pressure 
in the popliteal space. If suppuration ensues, drainage is 
nece^ary. 

Chronic infective biusitis is either tuberculous or rarely 
syphilitic. 

Tuberculous bursitis resembles tubercrdous teno-syno- 
vitis, in that one of two varieties occur : either an effusion 



Fig. 699. — A semi -mem - 
branosus bursa, tense in 
extension, and flaccid m 
flexion. 
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containing melon-seed bodies, or a ‘variety in wticli tbe 
bnrsa becomes lined with, grannlation tissue, and wMch may 
progress to abscess formation, and eventually fistnlse. The 
glnteal bnrsa between the insertion of the glntens maximns 
and the great trochanter is particularly prone to tuber- 
cnlons infection. A ronnded swelling occnrs below the 
great trochanter, and the limb is held abdncted and everted, 
in order to relax the glntens maximns. The condition thns 
somewhat resembles the first stage of a tnbercnlons hip 
joint, bnt flexion is absent, and movements of the hip joint 
are not nndnly restricts d. 

A tnbercnlons bnrsa shonld be completely excised, an 
operation often of considerable difficnlty, on acconnt of 
ramifications and lobulations of the bnrsa. 

Syphilitic bursitis occnrs during the secondary stage, 
and gives rise to transitory, and often symmetrical, effusion. 
During the tertiary stage, a local gumma or a diffuse 
gummatous bursitis are uncommon manifestations. 

New-growths. — ^An endothelioma from the lining mem- 
brane, or fibro-sarcoma from the wall, rarely occur. 



CHAPTER XXXVIll 

DEFORMITIES 

Dei'ORMIty is dne to the following anatomical causes : 

(i) Skin and subcutaneous tissues, such as scars or burns, 
or Hupuytren’s contracture. 

(ii) Muscles and tendons, e.g. unbalanced muscular action 
in infantile paralysis, or adherent tendons following a thecal 
whitlow. 

(iii) Ligaments, e.g. relaxation following distension of a 
joint, or fibrosis, as in polyarticular osteoarthritis. 

(iv) Joints, e.g. congenital deformities, or prolonged 
malposition . 

(v) Bones, e.g. irregular growth, as in partial destruction 
of an epiphyseal line following osteomyelitis. 

(vi) Nervous lesions, either peripheral, such as claw-hand 
following division of the ulnar nerve, or central, as with 
spastic paraplegia. 

Consideration of the above causes will suggest that 
deformities are often preventable, and many extensive and 
sometimes mutilating operations would be rendered un- 
necessary if care and foresight were used in the early treat- 
ment of cases in which deformity may subsequently occur. 
The following summary indicates the surgical procedures 
which may be adopted for the correction of deformities : 

(i) Manipulation, such as stretching the sterno -mastoid 
muscle in early cases of congenital torticollis. 

(ii) Manipulation with retentive apparatus, as by stretch- 
ing the tendo Achilles in a case of talipes equinus and 
^Pplyi^g ^ bin night shoe. 

(iii) Anaesthesia and forcible correction, e.g. wrenching a 
flat-foot, and maintaining the corrected position in a plaster 
of Paris case. 
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(iv) Operations on soft parts, such as fasciotomy, teno- 
tomy, or muscle-sliding operations. 

(v) Operations on joints, as by performing arthrodesis for 
a flail ankle joint. 

(vi) Operations on bones, either osteotomy, excision, or 
amputation. 

Tortioouucs 

Acoiuired torticollis is due to the following causes : 

(i) Rheumatic. — This is due to exposure to cold or a 
draught, e.g. a chilly drive in an open car. The onset is 
sudden, and muscles are tender on pressure. A radiant heat 
bath in the early stages usually leads to rapid recovery. 
Salicylates or aspirin, and local applications to promote 
hypersemia, are useful adjuncts. 

(ii) Spasmodic. — ^This distressing condition, fortunately 
uncommon, occurs chiefly in neurotic, middle-aged ladies. 
It is characterised by clonic spasms of the sterno-mastoid 
and trapezius muscles on one side of the neck, and later the 
deep cervical muscles on the opposite side may be affected. 
The head is continually jerked downwards towards one 
shoulder, particularly during excitement, and mental insta- 
bility commonly follows. Treatment is unsatisfactory, but 
every effort is made to discover any possible source of peri- 
pheral irritation, and sedatives are prescribed. Division of 
the spinal accessory nerve on one side, and of the opposite 
posterior primary divisions as they lie in the semi-spinalis 
colli, is sometimes necessary, but even this procedure is not 
always successful, as cortical changes may be present. 

(iii) Refiex — This is due to some associated source of 
peripheral irritation, e.g. teeth, nose, or air sinuses. 

(iv) Infiammatory .• — ^Parotitis, or an inflamed gland 
adjacent to the spinal accessory nerve, is liable to cause 
temporary contraction of the sterno-mastoid muscle. 

(v) Hysterical. — ^Torticollis, in common with almost any 
deformity, is sometimes due to hysteria. 

(vi) Compensatory. — Torticollis may develop as a result of 
scoliosis, in order to maintain the eyes on a horizontal level. 

Congenital torticollis is due to myositis fibrosa of the 
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sterno-mastoid muscle, following temporary interference 
with, its blood-supply. Acute lateral flexion of the head, if 
sustained for a short time, either squeezes the blood out of 
the stemo-mastoid, or kinks the arteries which supply it, 
and which are alleged to be “ end ” arteries. In either case 
the muscle is temporarily deprived of blood, degeneration 
follows, and changes occur similar to those associated with 
Volkmann’s ischaemic contracture. That lateral flexion 
of the head does certainly occur in some of these cases is 
proved by the fact that Erb’s palsy of the opposite arm is 
occasionally associated, and this condition is known to follow 
acute lateral flexion of the head to the opposite side, i.e. 
the side upon which the torticollis occurs. Hemiatrophy of 
the face follows, due to lack of use ; thus the nose appears 
flattened, the eyebrow is less arched, and the distance 
between the outer canthus and the angle of the mouth is less 
on the affected side than on the normal. The bodies of the 
cervical vertebrae become wedge-shaped, and a compensa- 
tory curve develops in the dorsal spine so as to maintain the 
eyes on a horizontal level. 

The diagnosis of congenital torticollis is easily made, as the 
sterno-mastoid tendon is apparent as a rigid subcutaneous 
bar, and the muscle can be palpated as a tense band, 
postero-lateral to the tendon. 

Applsring the principles already enunciated, the following 
lines of treatment may be adopted : 

(i) Manipulation . — As soon as the condition is recognised, 
the mother or nurse is instructed to rotate the child’s head 
so as to stretch the contracted muscle, i.e. the chin must be 
rotated to the affected side, the rotation being combined 
with extension of the head. In early cases patience and 
perseverance will be rewarded, and satisfactory results are 
obtained. 

(ii) Manipulation with Retentive Apparaltts . — ^In addition to the 
above, maintenance in the correct position can be obtained by an 
apparatus which consists of two padded leather straps which encircle 
the forehead and axillse respectively. An elastic band is attached 
to the forehead strap above the mastoid process on the unaffected 
side, and a constant pull is maintained by fixing this band to the 
lower strap on the opposite side of the front of the body. 
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(iii) In old-standing cases, or under circumstances where 
the child will not receive careful or intelligent attention, 
division of the sterno-mastoid muscle should be performed. 

Subcutaneous division of the tendon alone is readily performed, but 
little improvement is likely, as contraction of tbe miiscle and under- 
lying fascia still persists. The tendon is displaced forwards to such 
an extent that division of it alone from before backwards can be 
performed with safety. Open division leaves a small scar, but is 
devoid of danger, and permits thorough division of the whole 
muscle and also of contracted underlying fascia. A transverse 
incision is made ^ in. above the clavicle, and the tendon and muscle 
are divided. The anaesthetist rotates the head, and successive 
tense fascial bands are divided. Large veins, particularly the 
anterior jugular as it passes outwards underneath the muscle, must 
be carefully avoided, as injury is liable to cause troublesome haemor- 
rhage. The head is subsequently fixed in the corrected position 
between sand-bags for about a fortnight. Subsequent treatment 
depends upon the child’s surroundings. The constant and intelli- 
gent performance of exercises under supervision will remedy the 
deformity, but if this is impossible, then the head should be fixed 
by a plaster of Paris collar for a month or six weeks. Hemiatrophy 
of the face sometimes persists as a permanent condition. 

Spin-al Depormitibs 

Scoliosis. — ^This condition consists of lateral curvature 
of tbe spine, accompanied by rotation of tbe vertebrae. It 
occurs as a congenital deformity but rarely, and is tben due 
to a wedge-sbaped vertebral body following maldevelop- 
ment. Tbe acquired cases may be classified as follows : 

(i) Greneral disease of bone, sucb as rickets, osteomalacia. 

(ii) Local disease of bone, e.g. Pott’s disease, osteomyelitis. 

(iii) Unbalanced muscular support, as with infantile 
paralysis of one erector spinse, tbe normal muscle acting as a 
bowstring so that the concavity of the spine is towards tbe 
sound side. Increased spasticity of one erector spinse exerts 
a similar effect, e.g. in cases of syringomyeba, in which asjnn- 
metrical dilatation of tbe central canal of tbe cord irritates 
one pyramidal tract to a greater extent than its fellow,' thus 
causing spasticity of tbe corresponding group of spinal 
muscles. 

(iv) Compensatory, e.g. irregularity in tbe length of tbe 
legs, collapse of one side of tbe chest, or torticollis. 

(v) Static, by which is meant a deformity which is due to 
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no actual disease, but to a combination of some or all of the 
following conditions : 

(а) Excessive fatigue, e.g. prolonged standing. 

(б) Habitual assumption of a faulty posture, e.g. a nurse- 
maid carrying a baby always on the same arm — both suffer. 


(c) Adolescence, with its associated 
asthenia, rapid increase in weight, etc. 

(d) Hygienic conditions, such as un- 
suitable food, poor ventilation, etc. 

Static scoliosis is the most important 
group from the surgeon’s standpoint, as 
early recognition and adequate treat- 
ment will prevent hfelong deformity, 
with its associated physical and 
psychical effects. Usually two carves 
are present, the primary being in the 
lumbar region and the compensatory in 
the dorsal. In addition to the lateral 
curvature and rotation of the vertebrae, 
changes also occur in the thoracic wall ; 
thus, the ribs on the side of dorsal con- 
vexity are separated, and the scapula 
projects or “ grows out ” on that side, 
while the chest appears flattened in 
front. On the other hand, the ribs on 



the side of the concavity are crowded 
together, and the chest as seen from the 
front is imduly prominent, also the costo- 


Fia. 700. — Adoles- 
cent scoliosis, showing 
growing out ” of the 
right shoulder and left 


cristal space on side is narrowed, and - (Photo by x>r, R. 

the hip appears to project (fig. 700). ^ Hams) 

In severe cases neuralgia occurs from pressure on spinal 
nerves, and osteoarthritis of the spine may eventually 
supervene. Right heart failure or intercurrent lung com- 
plications sometimes contribute to a fatal issue. 


Treatment. — ^For the purpose of treatment, static scoliosis 
is divided into three stages : 

Stage 1. ^The patient is allowed to assume a position of 
ease, so that deformity is apparent. The spinous processes 
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are marked by means of a flesh pencil, so that the extent and 
sitnation of the curve are obvious. The curve, as indicated 
by the spinous processes, is less than that assumed by the 
bodies of the vertebrae, as owing to rotation, the spines are 
directed towards the concavity. The patient is still in 
Stage 1 if, on touching the toes, the curve is obliterated. 

Stage 2. — ^As the condition advances, secondary con- 
traction of ligaments and muscles occurs, and hence flexion 
of the spine fails to correct the deformity. X-ray examina- 
tion, however, fails to reveal any bony change. 

Stage 3. — ^The effect of prolonged contraction of ligaments 
and muscles, and consequent protracted interosseous pres- 
sure, is to cause pressure absorption of vertebral bodies, 
which consequently become wedge-shaped (a condition 
revealed by a radiograph) (figs. 701 and 702). 

The treatment of static scoliosis which is still in its first 
stage consists in careful attention to the patient’s health and 
hygiene, remedial exercises well within the limit of fatigue, 
and adequate rest, including a definite period dxuing the 
daytime, in the supine position. Care should be taken to 
obviate faulty posture, e.g. badly constructed school desks, 
or the constant twist of the body in order to view a black- 
board continuously from the same angle. These measures, 
if practicable, are curative in the early stages. If for 
economic reasons such ideal treatment cannot be carried 
out, then a corset or spinal jacket should be worn, except 
during periods of rest, and the above general treatment is 
modified to the circumstances of the patient. 

When the second stage has developed, spinal jackets pre- 
vent the condition progressing, and often effect an improve- 
ment. A poroplastic jacket should be fi.tted for a child, 
as it is cheap, and can be economically renewed as growth 
occurs. A hinged flap is provided so that continuous 
pressure is exerted over the prominent ribs. The general 
principles indicated in connection with the first stage are 
applied as adequately as circumstances permit. In the case 
of patients so situated that considerable time can be devoted 
to treatment, the application of Abbot’s jacket should be 
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considered. This consists of a plaster jacket which is 
applied while the patient lies on a canvas frame, or is sus- 
pended in order to obliterate curves as completely as possible. 
Apertures are cut in the jacket over the concavity and 
convexity of the chest, and felt pads are inserted over the 



F I a . 7 0 1. — 
Third degree of 
static scoliosis, 
early stage The 
bodies of the ver- 
tebrae are becom- 
ing wedge-shaped. 
(H.C S. 4813 1.) 


Fia. 702. — Thjrd degree of static 
scoliosis, advanced stage. The bodies 
of the vertebrae are excessiv^ely 
rotated, and ribs on the concave side 
are crowded together. (R C S. 
4182.1.) 


prominent ribs in order to exert continuous pressure on 
them, while the aperture over the concavity encourages 
expansion of that portion of the chest. Jackets are renewed 
at intervals of about three months, and the application of 
three or fom jackets usually results in marked improvement. 

When the third stage is established, remedial treatment 
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may stUl improve tlae condition if it is persevered, with, over 
a period of years, particularly if the patient is adolescent. 
The application of a plaster of Paris bed with proper sling 
straps, worn continuously every night, will improve even 
severe cases. 

Other types of scoliosis are treated by dealing with the cause of 
the trouble, e.g. rickets is combated by means of hygiene and diet, 
while inequality in the length of the legs needs correction. Com- 
pensatory scoliosis due to collapse of a lung is readily recognised 
by flattenmg of the chest, as distinguished from the usual prominence 
of the ribs in front on the side of the concavity, and no treatment 
is necessary for this t;;^e. Scoliosis due to unbalanced muscular 
action should be kept in check by a spinal support, e.g. a Taylor’s 
brace or Chance’s splint. 

Kyphosis is a term applied to a condition of increased 
dorsal convexity of the spine. Its causes are similar to those 
of scoliosis, and are as follows : 

(i) General disease of bone, such as osteitis deformans, 
osteoarthritis of the spine, senile atrophy. 

(ii) Local disease of bone, which may be associated with 
Pott’s disease, secondary carcinoma, fracture. 

(iii) Static, especially the “ roxmd shoulders ” of children, 
and in those whose occupation entails stooping or carrying 
heavy weights, e.g. porters. 

K. 3 ^hosis is divided into three stages, corresponding to 
those of scoliosis, i.e. when posture corrects the deformity ; 
secondly when the deformity persists in spite of posture, 
but no bony change is seen in a radiograph ; and thirdly, 
when a lateral X-ray shows alteration in the shape of the 
vertebrae. 

Treatment consists of dealing with any preventable cause, 
attention to the general health, adequate rest, and suitable 
exercises. A spinal support may be necessary in advanced 
cases, or when the patient, owing to economic considerations, 
is unable to devote the necessary time for general treatment. 

Liordosis consists in an exaggeration of the anterior lumbar 
curve, and is usually compensatory. Thus it is present in 
cases of bilateral congenital dislocation of the hip (fig. 708), 
in order that the centre of gravity of the body may pass 
behind the hip joints, as is normally the case. Increase of 
67 
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weight of the abdominal contents, e.g. fat, tumours, or 
pregnancy, causes lordosis for the same reason. 

Teeatment consists in dealing with any removable cause. 


Spondylolisthesis is a rare deformity, in which the lower lumbar 
vertebrae slip forward on to the front of the sacrum. It is due to 
imperfect development of the pedicles of the fifth lumbar vertebra, 
and any tendency to lordosis, e.g. pregnancy, encourages the dis- 
placement forward of the vertebrae. Cases have also been attributed 
to fracture of the lumbo-sacral articular 


processes. Pain, local and referred, 
results, and on examination a hollow 
is seen posteriorly, and the displaced 
vertebrae may be palpable through 
the abdominal wall. The lower ribs 
descend, and sometimes rest on the 
iliac crests, and stature diminishes. 

Treatment consists in rest and 
supports, so arranged that part of the 
body weight is transmitted from the 
axillae to a pelvic band by means of 
lateral irons. 

UPP3ER Extremity 

Congenital elevation of the shoulder 
{syn, SptengePs shoulder) is a condition 
in which the scapula is smaller than 
normal, and situated at a higher level. 
The inferior angle is rotated inwards. 
In bilateral cases the appearance of 
the patient at first suggests that the 
neck is abnormally short (fig. 708). 
The rhomboid muscles are partially 
fibrous or even cartilaginous, and the 



trapezius and serratus muscles are 
sometimes deficient. 

Treatment consists in exercises and 
massage, and surprisingly little dis- 
ability results. 


Piq. 703. — Sprengel’s 
shoulder (from the JBjdinhurgTi 
MedicalJom'nal, and courtesy 
of Stewart Middleton). 


Cubitus valgus or varus results from separation of the 
lower epiphyses of the humerus, fractxires, or inflammatory 
conditions, e.g. osteomyelitis. Normally, the forearm is in 
a position of abduction as compared, with the arm, this 
carrying angle ” being 13° in men, and 15° in women. 
Increase of this angle, or cubitus valgus, may give rise to a 
localised patch of neuritis in the ulnar nerve, as the groove 
behind the internal condyle acts as a pulley, and friction 
results. Anterior transposition of the nerve is sometimes 
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necessary. Tlie treatment of cxibitns valgus or varus is 
largely preventive, but if tbe condition is established and 
disability results, supracondylar osteotomy is considered. 

Congenital absence of the radius occasionally occurs, in which 
case growth of the ulna pushes the hand to the radial side. The 
lower articular surface of the ulna is expanded, and articulates with 
the proximal row of carpal bones. 

Contraction of the palmar fascia {syn. Dupuytren’s con- 
tracture) occurs in individuals whose work entails pressure 
on the palms, e.g. cobblers, and is consecLuently more fre- 
quently seen in men than in women. The condition com- 
mences as a local patch of induration in the palm, and 
contraction first affects the ring finger, which becomes 



Fig. 704. — Splint for Du- SCAl-E^ 

puytren’s contracture. Fig. 706. — The splint applied. 


drawn into the palm. The little finger is usually ne3ct 
affected, and other fingers may follow. The thumb is rarely 
involved. The condition is readily diagnosed by tbe presence 
of palmar induration, and the fact that the contracture is 
not influenced by the position of the wrist. 

In the early oases splinting sometimes effects a cure (figs. 
704 and 706), but when the condition is established, free 
excision of the affected palmar fascia is indicated, and 
splints should be applied during healing. In advanced 
cases excision of the heads of the first phalanges is also 
necessary. 

Trigger finger is a condition in which extension of a 
finger or thumb is arrested, but when assistance is forth- 
coming with the other hand, the flexed finger extends with a 
jerk or snap. The cause of the condition is some obstruction 
under tbe transverse ligament of the fingers, or between the 
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sesamoid bones of the thumb, such as a ganglion or a fibroma 
growing from the nerve sheath. 

Treatment consists in removal of the cause. 

Congenital deformities of the fingers include the conditions 
of syndactylism, macrodactyly, and congenital contracture. 
Syndactylism, or webbed fingers, is a condition in which two 
or more fingers are joined together. An X-ray should be 
taken, and if normal bones are present, separation of the 
fingers wiU improve the function of the hand. 

The two-stage operation (Didot) should be performed, the first 
step of which consists in establishing an epithelialised tunnel at the 
base of the web. This is obtained by dividing the base and stitching 
a flap of adjacent skin over the raw surface. A glass rod is inserted 
between the fingers and kept in position until the tunnel is covered 
by epithelium. The second stage consists in a plastic operation, 
two flaps of skin, the length of the web, being dissected from the 
front and back of the fingers respectively, in such a manner that 
when the web is divided the raw surfaces of the fingers are covered, 
one by the dorsal, and the other by the palmar, flap. Syndactylism 
of the toes needs no treatment. Macrodactyly consists of over- 
growth, possibly enormous, of a digit. A plastic operation, or ampu- 
tation, is occasionally necessary. 

Congenital contracture of a finger most commonly affects 
tbe little finger, and is due to contraction of the central slip 
of palmar fascia. Hyperextension occurs at the metacarpo- 
phalangeal joint, and flexion at the two interphalangeal 
joints. If necessary, a posterior splint is applied, or if 
sufficient disability exists, the central slip of fascia is excised. 

Depormities oe the Lower Extremity 

Congenital dislocation of the hip, of the posterior variety, is 
a not tmoommon condition ; about a quarter of the cases 
occur in boys, and about the same proportion are bilateral. 

The condition is due to lack of development of the ihac 
portion of the acetabulum, and at birth the head of the bone 
articulates with the ill-formed articular cavity. When 
walking commences, dislocation occurs, and absence of 
pressure on the head of the bone results in deflcient growdih. 
Continued walking displaces the head of the bone upwards 
on the dorsal surface of the ihum (fig. 706), and the 
acetabulum assumes a triangular shape. The capsule of 
the joint stretches and becomes constricted about its centre. 
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Fia. 706- — Unreduced congemtal dislocation of the hip joint. 

thus forming an isthmus, while the ligamentum teres 
lengthens. A slight degree of coxa valga occurs, and the 
angle of declination, or torsion of the neck of the femur 
on the shaft, is increased. 

Clinical Features. — ^The condition is not usually recognised 
until the child begins to walk, which is somewhat later than 
usual, e.g. 1 6 to 24 months. If the condition is unilateral a 
limp is noticed, whereas in bilateral oases the child “ waddles 
like a duck.” 

Examination of a unilateral case reveals the following 
features : 

(а) Ins‘pection. — ^Lordosis, if present, is obliterated by 
flexion of the hip, and any obhquity of the pelvis is cor- 
rected. Shortening of the leg is then apparent, and some 
degree of flexion is present. The great trochanter appears 
prominent, and muscular wasting is slight. 

(б) Pal'pation . — This reveals loss of resistance in Scarpa’s 
triangle, owing to absence of the head of the femur. The 
great trochanter is raised, and on palpation posteriorly the 
head of the femur is detected on the dorsum ilii as a hard. 
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rotinded, painless swelling. Confirmation is obtained by- 
adducting the leg and rotating the femur, when the head of 
the bone is felt to roll beneath the fingers. 

(r) Movements . — ^An abnormally wide range of movements 
is usually obtainable, especially in the direction of adduc- 
tion. “ Telescopic ” movements are sometimes obtained by 
traction on the femur, and, if the child has walked but little, 
reduction of the dislocation may be possible. 

((f) Measurement . — This confirms shortening of the limb. 
The tip of the great trochanter is above Nelaton’s line, which 
connects the anterior superior spine and the tuber ischii ; 
and the base of Bryant’s triangle, i.e. the side connecting the 
great trochanter and the anterior superior iliac spine, is 
shorter than on the normal side. 

Morris’s bitrochanteric measurement, which is obtained 
by means of a calliper, shows that the great trochanter on 
the affected side is nearer the midline than its fellow. 


(e) Trendelenburg’s Test . — ^The child stands on the affected 
limb, -with the so-und limb raised from the gro-und. The 
pel-vis tilts do-wnwards towards the sound limb owing to 
inability of the muscles to steady the lax joint on the affected 
side. In the case of a normal joint, contraction of muscles 

fixes the hip joint 



I £ 3 


Fig. 707. — Trendelenbu.rg'’s 
test 1. ‘N'ormal hips : the pelvis 
remains level on raising one leg. 
2- Coxa vara: on raising the 
sound leg the pelvis tilts upwards 
on that side- 3- Congenital dis- 
location ; on raising the sound leg 
the pelvis tilts dovmwards. 


and no tilting 
occurs (fig. 707). 

(/) X-ray con- 
firms the de- 
formity and sup- 
plies information 
concerning the 
condition of the 
acetabulum and 
head of the femur. 

In bilateral cases 
marked lordosis is 
present, which 
gives the appear- 
ance of prominent 



Fi(3t. 708. — 
Congenital 
dislocation of 
both hips, 
s h o -w i n g 
lordosis and 
perineal gap. 
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genitalia. Bilateral adduction causes a perineal gap, and in 
marked cases scissors ’’ deformity of the legs may result 
(fig. 708). 

Treatment* — l. Mani'pulative . — This should be com- 
menced as soon as the condition is recognised. The applica- 
tion of plasters must be postponed until the child has enjoyed 
complete control of the sphincters for at least three months, 
but in the meantime daily reduction should be performed in 
order to encourage development of the acetabulum and 
prevent contracture of muscles. 

In order to apply the plaster, general anaesthesia is necessary, 
and the pelvis is steadied by an assistant. The flexors, extensors, 
and adductors are successively stretched, and the dislocation is 
reduced. Reduction is indicated by a click,” which can be seen, 
felt, and heard, also the loss of resistance in Scarpa’s triangle dis- 
appears, and the hamstring muscles become taut. The limb is then 
fixed in plaster of Pans in the fully flexed and abducted position, 
with perhaps slight internal rotation. The plaster reaches to the 
ankle on the affected side, and includes the upper part of the 
opposite thigh, so as to fix the pelvis, A subsequent X-ray will be 
sufficiently clear to confirm the reduction. The plaster is removed 
in about three months, and reapplied in a less abducted position, 
this procedure being repeated at intervals. Walking is encouraged 
as soon as possible in order to force the head of the femur into the 
acetabulum. One year or more is necessary for completion of 
treatment. 

2. Operative . — Operation may be considered after tlie age 
of 7 or 8 years until puberty, or in cases in whicli manipula- 
tion has failed owing to impossibility of reduction on account 
of the hour-glass contraction of the capsule. 

Ref ore open reduction is attempted, shortening of the limb must 
be reduced to 1 in. or less by means of weight extension in the 
abducted position, supplemented, if necessary, by division of the 
adductors, otherwise an undue amount of muscle and other soft 
tissues will need division in order to bring the head of the bone 
down to the level of the acetabulum. The usual anterior incision 
is made, passing downwards and slightly inwards from the anterior 
superior spine between the tensor fasciae femoris and gluteal muscles 
on the outside, and the sartorius and rectus femoris on the inner 
side. If necessary the incision is prolonged upwards and outwards 
under the iliac crest. The capsule of the joint is opened and the 
isthmus divided, and the acetabulum is deepened by means of a 
burr. The head of the femur is trimmed if necessary and reduction 
is effected- An attempt may be made to reinforce the upper lip of 
the acetabulum by means of a bone graft, or the periosteum can be 
stripped up in order to encourage bony outgrowth. The limb is 
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fixed in abduction for some months, but walking is permitted after 
a few weeks. 

The results of open reduction are not completely satisfactory, and 
considerable limitation of movement usually results. However, 
stability is correspondingly obtained, and shortening is reduced. 

3. Palliative . — reduction fails, and operation is contra- 
indicated on account of the condition of the patient, or if the 
child has reached puberty, then a high boot should be worn in 
order to correct shortening of the limb and prevent the 
development of compensatory scoliosis. The joint can be 
steadied by means of a pelvic band, to which is attached a 
leather cap, wMch is situated so that it exerts pressure 
over the great trochanter. 

Anterior dislocation of the hip is a rare deformity, and gives rise 
to little disability. This being the case, some surgeons perform 
anterior re-position of the head of the femur in cases of posterior 
dislocation rather than reduction by open operation. The leg is 
manipulated so that the bone is brought to lie beneath the anterior 
superior spine, and it may be steadied in this position by raising a 
periosteal flap with a flake of bone attached, so that a false acetabu- 
lum is partially formed. 

Coxa Vara. — This term indicates a diminution of the angle 
between the neck and shaft of the femur, which is, in 
adult males, about 135°. The angle is less in females, and 
gradually diminishes with age in both sexes. In addition to 
diminution of this angle, a curvature of the neck of the 
femur occurs, with its convexity forwards (fig. 709). Coxa 
vara is due fco the following causes : 

(i) General disease of bone, such as rickets, osteomalacia, 
or osteitis deformans. 

(ii) Local disease of bone, e.g. osteomyelitis, pseudo- 
coxalgia, or a local cyst. 

(iii) Trauma, as by separation of the epiphysis or fracture 
of the neck of the femur. A more important cause is 
“ slipped epiphysis,” which condition occurs during adoles- 
cence, and may date from a definite injury, or be due to 
repeated slight injxuies, e.g. telegraph boys who repeatedly 
jar their right leg in dismounting from a bicycle. The 
clinical features of “ slipped epiphysis,” which from the 
srurgical standpoint is the most important t 3 ^e of coxa vara. 
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IFig. 709, — ^Advance d coxa vara, due to neglected. Perthes* disease. 

consist of pain, which is commonly referred to the knee, and 
limp, which in the early stages is due to pain, and later to 
actual shortening. 

Examination reveals the following signs : 

(i) Ins-pection . — ^The limb is adducted, and usually slightly 
everted. If definite bony change is present, a corresponding 
degree of shortening is apparent, and the great trochanter is 
prominent, owmg to the fact that as it rises towards the 
anterior superior spine it becomes more superficial. Wasting 
is detectable in established cases. 

(ii) Palpation . — ^No tenderness or loss of resistance can be 
detected m Scarpa’s triangle. The prominence of the great 
trochanter is verified. 

(iii) Movements . — ^These are characteristic, abduction and 
internal rotation bemg limited. The narrowing of the angle 
between the neck and shaft of the femur explams the limita- 
tion of abduction, and adduction is correspondingly in- 
creased. Limitation of internal rotation is due to the 
anterior emvature of the neck of the femur, which comes in 
contact wdth the anterior rim of the acetabulum when 
inversion is attempted. 

If the limb is examined during an exacerbation of trau- 
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matic synovitis, movements of tlie limb in all directions 
are restricted. A few days’ rest in bed allows the 
synovitis to subside, and then the above characteristics are 
demonstrable. 

(iv) Meas'iirement . — Shortening of the limb is confirmed, 
and Bryant’s triangle and Nelaton’s line indicate that the 
shortening is above the great trochanter. 

Treatment. — ^The treatment of slipped epiphj/sis depends 
upon the extent to which the condition has progressed. In 
the early stages weight extension should be applied to the 
limb in the abducted position, until free abduction is ob- 
tained, which is usually a period of about six weeks. Some 
surgeons, in order to shorten the time necessary for treat- 
ment, obtain abduction by means of traction under anaes- 
thesia, but care and experience are necessary if accidents, 
such as a fracture of the neck of the femur, are to be avoided. 
When full abduction is obtained, a plaster of Paris spica 
casing is applied for six to eight weeks, after which a walking 
calliper is worn for some months until the neck of the femur 
has consolidated. 

In the later stages, in which marked deformity is present, 
osteotomy provides the quickest and most certain line of 
treatment. Adams’s osteotomy through the neck of the 
femur is dif&cult in these cases, owing to thickening and 
sclerosis of the bone, and presents the further objection that 
it is performed through the hip joint. Gant’s method of 
subtrochanteric osteotomy is therefore usually adopted, 
and may be performed either through a stab woxmd, or a 
larger incision may be made in order to allow separation of 
the periosteum from the femoral shaft prior to division of 
the bone. The adductor muscles are forcibly stretched, or if 
necessary divided through an open wound which permits of 
free division and avoids injury to the saphenous vein and 
femoral vessels. Weight extension in abduction is then 
applied for six or eight weeks, after which a plaster or walk- 
ing calliper is provided. 

Ctonu — Knock-knee is due to : 

(i) General disease of bone, such as rickets. 
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(ii) Local disease of bone, as in. cases of acute osteomye- 
litis with irregular epiphyseal growth. 

(iii) Static, which is often associated with flat-feet or 
scoliosis. The normal angle at which the femur meets the 
tibia causes a great proportion of weight to be transmitted 
through the outer condyle and tuberosity. This causes a 
strain on the inner side of the knee joint, and explains why 
the internal lateral ligament is attached to the shaft of the 
tibia rather than to the epiphysis. When influences which 
predispose to a static deformity are in operation (vide 
scoliosis), the internal lateral ligament stretches, the outer 
condyle becomes atrophic from excessive transmission of 
weight, while the inner condyle increases in size, and thus 
knock-knee follows. No enlargement of the inner condyle 
occurs in the antero-posterior direction, and thus the 
deformity disappears when the knee is flexed. In advanced 
oases outward dislocation of the patella sometimes occurs. 

Treatment. — ^Any predisposing cause receives adequate 
treatment, and in early rachitic or static cases improvement 
follows without any local treatment. In later eases massage 
and splinting are necessary, the splints reaching along the 
outer sides of the leg from the axilla or waist to the external 
malleolus. It is inadvisable to apply splints so as to keep 
the child completely off its legs, as thereby the circulation 
and consequent nutrition of the limb are adversely affected. 

If the condition is advanced to such an extent, and the age 
of the child precludes hope of adequate improvement by 
conservative methods, (e.g. four years and upwards), then 
osteotomy should be considered on the appropriate bone. 
Thus, if deformity disappears on flexion of the knees, the 
femur is the seat of the disability ; however, unless marked 
deformity exists in the tibia, osteotomy of the femur gives 
satisfactory results, but if the tibia is mainly at fault (which 
is rare), it must be divided just below the patellar tubercle. 

Operation . — ^The leg is flexed, and lies on. its outer side supported 
by a sand-bag. A point is selected J m. in front of and above the 
adductor tubercle, and at this point a vertical stab wound is made 
to the bone with a broad-bladed scalpel. If gross deformity exists 
these measurements do not ensure the safety of the outer part of the 
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very oblique epiphyseal line, and in such cases the stab wound is 
made at the intersection of two lines — a vertical line ^ in. in front 
of the adductor tubercle, i.e. over the shaft of the femur, and a 
transverse line J in, above the upper limit of the external condyle, 
which indicates" the outer extermity of the epiphyseal line. An 
osteotome is inserted in the wound, passed down to the bone, and 
then rotated through a right angle. The dense posterior part of 
the bone is first divided, then 
the anterior, and after division of 
part of the intermediate portion 
the remainder is fractured. 

Bleeding may occur from the 
anastomotica magna artery, but 
is controlled by a firm bandage. 

Injury to the popliteal artery 
has occurred from omitting to 
keep the ulnar side of the hand 
which grasps the osteotome rest- 
ing on the limb. In the event of 
this rare complication the damaged first part of the popliteal artery 
(or lower part of the superficial femoral) must be exposed, and the 
divided ends sutured or ligatured. After division of the bone the 
limb is splinted for ten days, i.e. until the wound has healed, and 
swelling due to extravasated blood has disappeared. A plaster 
casing is then applied to the limb in its corrected position for about 
six weeks, after which a walking calliper is worn for a few months. 

Curvatore of the Tibia. — ^This is due to either : 

(i) Weakening and conse<3[uent bending of the bone. 

(ii) Change in its shape owing to deposition of new bone 
on its anterior aspect. 

The first group includes such diseases as osteitis defor- 
mans, osteomalacia, and 
rickets. The treatment 
of a rachitic tibia is first 
constitutional, combined, 
if necessary, with suit- 
able splints (fig. 710). If 
the deformity is marked 
and little improvement 
results, then manual 
osteoclasis is performed before the age of 6 years, i.e. while 
the bone is still comparatively soft. This simple operation 
consists in holding the leg, resting on its outer side, over a 
rubber-covered wedge (fig. 711). Pressure, gradually in- 
creased, first snaps the fibula and then the tibia. Care must 




Fig. 710. — Splint applied to correct 
a bow-leg. 
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be taken to grasp the leg as close to the site of curvature as 
possible, as pressure near the end. of the bone may vn^ench 
off the lower epiphysis of the tibia. A subperiosteal frac- 
ture occurs, and the straightened hmb is put in a plaster 
case for about a month, union readily occurring. In older 
children with considerable deformity, open osteotomy, 
either linear or cuneiform, is necessary. 

Curvature of the tibia due to deposition of bone is com- 
monly due to syphihs, either congenital or acquired. The 
deformity is only antero-posterior, and chiefly occurs at the 
centre of the bone {vide Syphilis of Bones). 

Flat-foot. — ^The inner longitudinal arch of the foot, which 
extends from the inner tuberosity of the os calcis to the head 
of the first metatarsal bone, is supported and maintained 
as follows : 

(i) By the plantar fascia and short muscles of the foot, 
which act as somewhat weak “ tie beams,” connecting the 
ends and component parts of the arch. 

(ii) By ligaments, particularly the long and short plantar 
ligaments (calcaneo-cuboid), and the spring ligament (in- 
ferior calcaneo-scaphoid), which supports the head of the 
astragalus, and in some cases is responsible for a facet on the 
under surface of that bone. 

(iii) By tendons, particularly the tendon of the tibiahs 
posticus, which is attached to all the tarsal bones, 
excepting the astragalus, and also to the middle three 
metatarsals . 

(iv) By reciprocal modelling of the tarsal bones, which 
by their shape encourage the formation and maintenance 
of an arch. 

The outer longitudinal arch is very shallow, and is nor- 
mally in apposition with the groimd when walking. The 
transverse arch owes its existence to the two longitudinal 
arches, and varies in prominence with the height of the in- 
step. As the inner longitudinal arch sinks, so the transverse 
arch disappears. Interosseous ligaments and the tendon 
of the peroneus longus form the main supports of this 
arch. 
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Flat-foot is due to the following causes : 

1. Congenital . — ^At birth the neck of the astragalus deviates 
inwards from the axis of the body to an extent of 30°, which accounts 
for the apparent varus deformity m a new-born child. As the 
child grows, the angle of deviation diminishes, but any diminution 
of this normal angle predisposes to flat-foot. 

2. Acquired. — (i) Static . — ^This is the commonest cause, 
and is often associated with other static deformities, e.g. 
genu valgum or scoliosis. The factors contributing to a 
static deformity have been mentioned (vide Scoliosis). A 
similar condition is frequently seen in females at the 
menopause, due to increase in weight and decrease of 
muscular tone. 

The patient complains of weakness and fatigue, these 
sensations being experienced in the sole and calf, and being 
more marked during and after exertion. As the arch sinks 
pain is felt across the dorsum of the foot, and later, as 
extension occurs, the external malleolus comes into contact 
with the outer side of the os calois and causes local pain 
at the site of pressure. Finally, osteoarthritie changes 
occur in the tarsal joints, but when the arch has com- 
pletely collapsed, pain diminishes and the gait becomes 
shuffling. 

(ii) Traumatic . — ^Injury to any structures which form or 
maintain the inner longitudinal arch, or which cause eversion 
of the foot, is liable to result in flat-foot. Thus a fall on to 
the foot sometimes ruptures the spring ligament or fractures 
the sustentaculum tali, or a car in passing over the foot may 
fractirre the first (or other) metatarsal bones. Flat-foot is, 
unfortxmately, a common sequela of Pott’s fracture, due to 
incomplete reduction, or non-maintenance of inversion 
during union. 

(iii) Injiammatory . — ^Disease of the hones which form the 
arch sometimes results in partial collapse, e.g. tuberculous 
disease of the scaphoid. Softening of hgaments due to 
periarticular gonococcal arthritis predisposes to flat-foot 
unless temporary supports are worn, or walking curtailed. 

(iv) Paralytic . — ^Paralysis of the flexor muscles of the leg, 
particularly the tibiahs posticus, or of the intrinsic muscles 
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of the foot, predisposes to flat-foot by weakening a normal 
method of support. 

(v) Spastic. — Spasm of the peroneal muscles is not nm- 
common, and usually occurs during adolescence. Eversion 
of the anterior part of the foot follows, and the contracted 
peroneal tendons are visible beneath the skin behind 
the external malleolus. The spasm disappears tmder 
anaesthesia. 

Treatment. — In the case of static flat-foot, treatment 
depends upon the stage to which the condition has advanced. 

Stage 1 . — The deformity can be corrected by the patient ; 
thus standing on the toes with the feet inverted restores the 
arch by the pull of the posterior tibial muscles. 

Treatment of this stage consists in general treatment 
for debihty, combined with adequate rest and suitable 
graduated exercises, the simplest being toe-raising on 
inverted feet, which strengthens the short muscles of the 
sole. Electrical treatment further stimulates weakened 
muscles. Boots or shoes must be low-heeled and not 
pointed. The heel should be prolonged on the inner side to 
support the arch, and the inner border of the sole raised 
4 in. in order to throw the weight of the body on to the 
outer side of the foot. If, for economic reasons, the patient 
is precluded from following this line of treatment, more 
substantial support is given to prevent further collapse, e.g. 
boots as above, combined with valgus pads. 

Stage 2. — ^This stage can be corrected by the surgeon, 
who, while the leg is flexed, can forcibly invert the foot and 
restore the arch Treatment is carried out on the above 
Imes, the arch being supported by adjustments to the boot, 
or valgus pads, but in severe cases, or when, owing to 
economic reasons, the ideal treatment must be modified, a 
surgical boot should be worn with an outside steel support 
and a valgus T-strap. 

Stage 3. — ^If neither the patient nor the surgeon can 
correct the deformity, wrenching under an anaesthetic can 
be employed, the foot being encased in plaster in an over- 
corrected position, and the patient should wear a walkmg 
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instrument continuously. The instrument consists of 
lateral irons to the knee, with, a valgus T-strap, a surgical 
boot with the heel prolonged, and a valgus pad. In cases 
in which the patient is unwilling to be so encumbered, 
or in which pain persists from osteoarthi’itis of tarsal joints, 
Dunn’s arthrodesis is performed, in which the scaphoid 
bone is removed and the mid-tarsal joint is arthrodesed. 

Cases of flat-foot, other than static, are dealt with 
according to the cause of the condition. Thus spastic flat- 
foot is wrenched under anaesthesia, so as to stretch the 
peroneal muscles, and the foot put up in plaster in the 
over-corrected position. Traumatic flat-foot should be pre- 
vented by anticipatory measures, but if the condition has 
occurred following a Pott’s fracture, reconstruction of the 
fracture is sometimes advisable. 

Talipes. — ^Is either congenital or acquired. 

1. Congenital . — ^Is rarely due to absence of one of the 
bones of the leg. More commonly it is associated with 
spina bifida, in which case it is bilateral. If no cause can be 
found, malposition in utero or a deficient amount of liquor 
amnii are possible explanations. 

2. Acquired . — ^Talipes of the acquired variety is due to 
unbalanced muscrdar action, or the influence of gravity, 
particularly if prolonged or acting upon weakened muscles. 
The actual causes may be : 

(i) Paralytic, such as infantile paralysis or injury to 
peripheral nerves. 

(ii) Spastic, due to upper motor neurone lesions, especially 
spastic paraplegia or syringo-myelia. 

(iii) Compensatory, e.g. equinus, owing to shortening of 
the affected leg. 

(iv) Muscular contractions, as with myositis fibrosa, or 
infective myositis of the calf muscles. 

(v) Postural, such as talipes decubitus from prolonged 
confinement to bed. 

The four primary varieties of talipes are as follows : 

Talipes equinus, or plantar flexion, the patient walking 
on the toes. 
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Talipes calcaneus, or dorsiflexion, thie patient walking 
on the heel. 

Talipes valgus, produced by abduction and eversion of the 
anterior part of the foot. 

Talipes varus, in which the anterior part of the foot is 
abducted and inverted. 

Usually mixed forms of talipes occur, talipes equino- varus 
being the commonest. 

In comparing the clinical features of talipes due to con- 
genital causes, and the acquired variety which follows 
infantile paralysis, the following distinctions are found : 
Covigeryital Acquired 

1. Erom birth. Bom healthy. 

2. Often bilateral. Usually unilateral. 

3. No trophic changes ; Trophic changes present ; 

therefore : therefore : 

(а) Skin healthy. {a) Skin may be ulcerated. 

(б) Subcutaneous fat pre- (6) Subcutaneous fat and 

sent wdth creases in creases disappear, 

soles. 

(c) Circulation good and (c) Circulation poor, 

limb warm. limb blue and cold. 

(d) Muscles little wasted {d) Marked wastmg and 

and electrical reactions reactions much im- 

present. paired. 

(e) Bones unaffected in (e) Growth deficient, 
length. 

Treatment. — Congenital. — ^Treatment is adopted accord- 
ing to the lines already suggested for any congenital de- 
formity, and intelligence, combined with patience, often 
yields surprisingly good results. 

(a) Manvpulation. — ^As soon as the affected part is born 
regular manipulation should be carried out in order to correct 
the deformity, and in slight cases this may be sufficient to 
cure the condition. 

(&) Manipulation and Retentive Apparatus. — ^Tin night 
shoes, malleable splints, etc., are worn and removed as 
often as necessary to allow manipulation to be applied. 
58 
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Repeated plasters aiid wedging often yield excellent 
results. 

If a dual deformity is present, such as talipes equino-varus, the 
foot should first be brought in line with the leg so that dorsi-flexion 
of the foot will exert the maximum pull on the contracted tendo 
Achilles. Hence the varus deformity is first corrected, after which 
the plantar flexion is overcome by manipulation and suitable siilints. 

(c) Ancesthesia and Forcible Correction. — Manipulation 
is forcibly applied manually, or by some mechanical con- 
trivance, e.g. a Thomas’s wrench, in which case the site of 
application of force is protected by a bandage or a towel. 
After forcible correction, or over- correction, a plaster of 
Paris casing, or some suitable apparatxis, is applied. 

(d) Operations on Soft Parts . — Portions of fascia or liga- 
ments are excised, or tendons are divided or lengthened. 
Thus in a case of equino-varus, tenotomy of the tibialis 
anticus (and possibly tibialis posticus) is performed, after 
which the tendo Achilles is lengthened. 

(e) Operations on Joints. — ^Joints are excised, or arthro- 
desis performed. Whitman’s operation yields good results 
in old-standing or neglected cases of talipes, notably in cases 
of calcaneo -valgus. The operation consists in removal of 
the astragalus and displacement of the foot backwards, so 
that the external and internal malleoli are in contact with 
the outer side of the os calcis and sustentaculum tali 
respectively. Owing to backward projection of the heel, a 
specially constructed boot is subsequently necessary. 

(/) Operations on Bones. — Osteotomy, tarsectomy, or 
even amputation are sometimes necessary. Thus in cases 
of advanced equino-varus a cuneiform tarsectomy is per- 
formed, a wedge of bone being removed with an osteotome, 
irrespective of joints, the base being on the outer side 
of the foot. 

Infantile Paralysis. — ^This condition occurs most com- 
monly in the summer months. The responsible organism is 
ultra-microscopic, passes through a porcelain filter, and 
can be transmitted to apes. The infection commences 
in the nose, and passes through the cribriform plate along 
the olfactory nerves, causing a meningeal reaction, the 
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cerebro-spinal fluid being under pressure and containing an 
excess of cells and albumen. Tbe anterior horn cells in the 
cord are then attacked and the corresponding muscles are 
paralysed. Anterior poliomyelitis is a notifiable disease, 
and may be transmitted by the nasal secretion of “ carriers.” 

The disease can be divided in three stages : 

(а) Stage of Invasion . — The onset is usually sudden, and is 
characterised by a rise of temperature, pain in the head and 
spine, and usually more or less ■widespread cutaneous 
hyperaesthesia. Head retraction and muscular spasticity are 
frequently present. Paralysis is usually e'vident after five 
or six days, and the true nature of the condition is frequently 
unsuspected until the paralysis is discovered. The com- 
monest muscles to be affected are those below the knee, but 
if the arm is involved the muscles above the elbow and of the 
shoulder girdle (particularly the pectorals) are most com- 
monly paralysed. Spinal and abdominal muscles are 
occasionally affected, the former leading to scoliosis and the 
latter predisposing to the formation of hemise. Paralysis is 
very variable in extent and distribution ; in severe oases the 
bulk of the skeletal muscles are initially affected, while in 
others merely one or two isolated muscle groups suffer. 

(б) Stage of Recovery . — This stage commences with the 
cessation of paralysis, and is most marked during the 
ensuing two years, although improvement often continues 
to an appreciable degree for many subsequent years. 

Response to galvanic stimulation first returns, and while 
this reaction of degeneration is present, complete recovery is 
a possibility. Continued recovery is indicated by response 
to faradic stimulation, and finally by voluntary movements. 

(c) Stationary Stage . — ^This is reached approximately after 
a period of two years, but it must be remembered that further 
slight improvement is probable. 

Treatment. — (a) Stage of Paralysis . — Symptomatic treat- 
ment is all that can be attempted. Diaphoretics and 
sedatives are given, and the affected hmb or trunk is wrapped 
in cotton-wool and immobilised. Local treatment, such as 
massage or electricity, is harmful, in that the affected 
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muscles require absolute rest. Lumbar puncture is indicated 
if meningeal irritation persists, and withdrawal of fluid 
under pressure gives relief. Serum therapy has been tried, 
but the results are disappointing. 

(6) Stage of Recovery . — During this period three principles 
of treatment must be observed : 

(i) Relaxation of paralysed muscles. If paralysed muscles 
are allowed to become stretched, as by the pull of healthy 
antagonistic muscles or by the influence of gravity, any 
subsequent recovery of tone is neutralised by the “ slack ” 
which has been allowed to develop. Therefore splints, 
surgical boots, and other forms of apparatus must be worn 
constantly to prevent over-stretching of affected muscles. 

(ii) Maintenance of nutrition. Massage, electrical baths, 
radiant heat, are all useful in stimulating the circulation 
and improving nutrition. Care must be taken that weak 
muscles are not over-stimulated, and that the limb is main- 
tained in such a position as to relax affected muscles during 
treatment. 

(iii) Exercise. As recovery occurs, active muscular con- 
tractions are encouraged, provided that the effort is well 
within the powers of the weakened muscle. 

(c) Stationary Stage . — ^After a period of two years the 
value of the affected muscles can be assessed, although it 
should be remembered that some degree of improvement may 
still occur. The principle of treatment is to restore muscular 
balance, either by means of surgical apparatus or by opera- 
tive procedures, which have the advantage that appliances 
can -thus be discarded or simplified. If widespread paralysis 
exists arthrodesis of a flail joint is sometimes advantageous. 

The following procedures may therefore be adopted : 

(i) Tenotomy, which has little scope in the treatment of 
infantile paralysis, as muscles are already weakened and 
contraction of stronger muscles should have been prevented. 

(ii) Tendon transplantation, by which means the action 
of a stronger muscle is transferred to a weaker group, or the 
direction of muscular pull is altered so as to overcome 
deformity. Implantation of a healthy tendon into a para- 



DEFORMITIES 


925 


lysed one yields disappointing results, as tlie paralysed 
portion gradually stretches. 

The following principles should be considered in connection with 
tendon transplantation : 

(a) If possible the tendon is selected from muscles with the same 
innervation as those affected, so that re-education is simplified- 

(b) The detached tendon should be fixed to bone rather than 
implanted into a paralysed tendon. 

(c) The path of the transplanted tendon should be as direct as 
possible. 

(d) The limb must be relaxed before the tendon is fixed. 

(iii) Tendon fixation has been used in order to assist in the fixa- 
tion of a flail joint. Thus in the case of the ankle joint the selected 
tendon is fixed to the bone on either side of the joint in order 
to secure stabilisation. Results are disappointing, as paralysed 
tendons readily stretch when subjected to strain. 

(iv) Arthrodesis is a useful procedure, in that it obviates 
the continued use of surgical apparatus devised to stabilise 
the joint. The operation consists in removal of the articular 
cartilage, and securing bony union between the bones which 
comprise the joint. 

A rare sequela which may follow arthrodesis of the knee joint is 
fracture of the leg, usually through the lower third of the femur, 
owing to the length of rigid bone which extends from the hip to the 
ankle, and which is therefore subjected to severe strain m the case of 
minor accidents, such as stumbling. 

(v) Amputation. This is sometimes necessary in the case 
of extensive paralysis associated with stunted growth and 
trophic ulceration. It may be combined with other pro- 
cedures ; thus, in the case of gross paralysis of the leg, an 
arthrodesis of the knee and a Syme’s amputation of the foot 
will provide the patient with a stable and adequately 
nourished lower extremity. 

Pes cavus {syn, claw-foot) is due to an increased 
concavity of the arch of the foot, so that the instep is 
unduly high. It is sometimes associated with nervous 
diseases, e.g. Friedreich’s ataxia, or arise as a compensatory 
condition in cases of talipes equinus. In many cases the 
condition occurs idiopathically, and a possible explana- 
tion is that it is due to a transient mild poliomyelitis affect- 
ing the extensors of the foot and toes. 
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Pes cavus is divided into three stages : 

Stage 1 . — ^An increase of normal arch is present. This can 
be remedied by the wearing of a metatarsal bar, which 
consists of leather about i in. in thickness, and is fixed 
obliquely across the sole of the boot just behind the heads 
of the metatarsal bones. The bar catises slight dorsiflexion, 
and tends to stretch the Achilles tendon. In long-stand- 
ing cases, or if improvement is slow, then lengthening of 
the Achilles tendon should also be performed. 

Stage 2. — The heads of the metatarsal bones, particularly 
the first, project into the sole of the foot, and hammer-toes 
develop. The deformity can be remedied by firm pressure 
on the sole of the foot, so that the heads of the metatarsal 
bones are raised, and hammer-toes straighten. 

Treatment of this stage usually requires excision of the 
plantar fascia and lengthening of the Achilles tendon, and 
these procedures may be combined with slinging up the head 
of the first metatarsal by means of the extensor longus 
hallucis tendon, which is detached and passed through a hole 
drilled in the head of the metatarsal bone. The foot is 
maintained in its corrected position in a plaster of Paris case 
for one month. 

Stage 3. — Permanent hammer -toes are present, and painful 
callosities develop over the heads of the metatarsals on the 
sole of the foot, and over the hammer-toes on the dorsum. 
Much pain and considerable crippling result, and walking is 
reduced to a painful limp. 

When this stage is reached excision of the head and part 
of the shaft of all the metatarsals is necessary. The 
excision is performed through dorsal incisions, and toes 
can then be straightened. In the worst oases, amputation 
of the toes, including part of the metatarsals, and astra- 
galectomy yield a serviceable foot. 

Hallux Valgus. — ^Is usually due to the wearing of boots or 
shoes with pointed toes, and is thus met with more commonly 
in females and Hebrews. The deformity, which consists in 
adduction, or outward displacement, of the big toe, tends to 
be progressive, as the direction of pull of the extensor longus 



927 


DEFORMITIES 

h.allucis tendon further increases the deformity when once 
outward displacement has occurred. The following con- 
ditions are often associated ; 

(i) Ha mm er-toe, owing to the misplaced big toe exerting 
pressure on the adjacent toes, especially the second 
toe. 

(ii) A bunion, which is an inflamed adventitious bursa, 
developing over the prominent head of the first metatarsal 

bone as a result of pressure. Suppura- 
tion sometimes follows, and the big toe 
joint may be secondarily affected. 

(iii) Osteoarthritis of the big toe joint, 
owing to pressure, malalignment of the 
bones, etc. Severe pain results, varying 
with the weather, and X-rays frequently 
show osteophytic outgrowths. 

Treatment consists, in the early stages, 
in wearing roomy boots with a straight 
inner border. New socks or stockings 
should be washed before being worn, so 
as to minimise their elastic properties, 
which otherwise tend to crowd the toes 
together. If the condition is ^tablished, 
the stocking should be constructed so 
■Cl mo A 1 that the big toe is separated from its 
cation of leukopiast neighbour, and a peg is mtroduoed into 
for hallux valgus, the shoe SO that it is maintained in its 

correct position. The application of 
leukopiast strapping is a simple and efS.cient method of 
overcoming early deformity (fig. 712). 

In advanced cases part of the head of the first meta- 
tarsal is removed. A flap of skin is raised on the inner side 
over the prominent head, and suffiLcient bone is removed 
by means of an osteotome to allow correction of the 
deformity. Some surgeons mobilise the long extensor 
tendon of the big toe and stitch it over the inner side of 
the joint, so thpit contraction of the muscle wtU tend to draw 
the terminal phalanx inwards. The foot is carefully 
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bandaged so as not to compress the toes, and a pad of wool 
is inserted between the first and second digits. Passive 
movements are commenced within a few days, and walking 
is attempted as soon as possible in order to encourage the 
formation of a movable joint. Some surgeons remove the 
base of the proximal phalanx rather than the head 
of the metatarsal, so as to avoid interference with the 
arch of the foot. 

Hammer-toe. — Consists in hyperextension of the first 
phalanx, flexion of the second, and either flexion or ex- 
tension of the terminal phalanx. Callosities form over the 
bony prominences, and in long-standing cases adventitious 
bursae develop. Fascia and ligaments become secondarily 
contracted. 

Hammer-toes sometimes develop from overcrowding, 
either by small or pointed shoes, or as a result of hallux 
valgus. Pes cavus, as an associated condition, has already 
been mentioned. 

Treatment consists in correcting any predisposing cause 
and wearing a corrective splint. If the deformity is estab- 
lished removal of the head of the proximal phalanx is 
necessary. This is accomplished through a lateral incision, 
so that the scar is protected from pressure. The adjacent 
toes are readily held aside by gauze bands, and the head of 
the phalanx is snipped off by means of fine bone forceps. 
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THE SKIX 


Acute Io^eectio^sts 

Boil (syn. Furuncle). — boil is due to infection of a hair 
follicle or sebaceous gland ; the oiffending organism is most 
commonly staphylococcus aureus. A painful and indurated 
swelling appears which gradually extends. After two or 
three days the centre softens and a small slough is dis- 
charged with a bead of pus and in the large majority of cases 
the condition then subsides. A blind boil ’’ is a term ap- 
plied to infection which subsides without suppuration. 

COMELIOATIOKS 

(i) Cellulitis, which sometimes spreads extensively, especi- 
ally in debilitated subjects. 

(ii) Adenitis of the glands draining the affected part. 

(iii) Secondary boils, due to infection of neighbouring hair 
follicles, or sebaceous glands. 

SUEOIAL SiTES 

A Stye (syn. Hordeolum) is due to infection of an eyelash 
follicle. Infection of perianal follicles and consequent 
suppuration are likely to result in a blind external fistula. 
Furunculosis of the external auditory meatus is extremely 
painful, as the skin is attached to the underlying cartilage, 
and swelling is accompanied by considerable tension. 

Treatmemt consists in improving the general health of the 
patient, and boils are frequently an indication of overwork, 
worry, debility, or other undermining influences. If con- 
sidered necessary a small incision is made into the indurated 
area. Should softening occur around a hair follicle, 
particularly an eyelash, removal of the hair allows the ready 
escape of pus. Vaccines are frequently useful, especially if 
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th.ey are autogenous. Smearing the surrounding skin with a 
mild antiseptic ointment, such as dilute nitrate of mercury, 
discourages the development of secondary boils. 

Carbuncle. — ^Is an infective gangrene of the subcu- 
taneous tissues, and is also usually due to staphylococcal 
infection. 

Carbuncles frequently occur on the nape of the neck, as 
in this situation the skin is coarse and ill-nourished, and 
in some cases abrasions caused by 
a stiff collar encourage invasion by 
organisms (fig. 713). Carbuncles 
are especially liable to occur in 
diabetic subjects, and the appear- 
ance of a carbuncle sometimes leads 
to the discovery of this disease. At 
the same time it must be remem- 
bered that a transient glycosuria oc- 
casionally results from a carbuncle. 

The patient complains of tender- 
ness and stiffness at the site of typical car- 

. . j? J.1 -I 1 mi 1 buncle of the neck. 

origin of th.e carbimcle. The sub- 

cutaneous tissues become painful and indurated, and the 
overlying skin is red. Gradual extension occurs, and after 
a few days areas of softening appear. The skin then gives 
way and thick pus and sloughs discharge. The condition 
sometimes extends widely, and fresh openings appear in 
the skin, and tend to coalesce with those previously formed 
(fig. 714). 

Carbuncles on the cheeks and upper lip are particularly 
dangerous, owing to the risk of cavernous sinus thrombosis, 
via the facial and ophthalmic veins, or the deep facial vein 
and the pterygoid plexus (p. 104). 

Treatment consists, in the first place, in improving the 
general resistance of the patient by means of tonics, stimu- 
lants, fresh air, hehotherapy, and vaccines. In the early 
stages the injection of one minim of carbolic acid at intervals 
around the indurated area tends to limit extension and may 
succeed in aborting the carbuncle. Fainting the surround- 
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ing skin with tincture of iodine is alleged to produce h37per- 
senua and so raise the local resistance to infection. 

A method recently introduced^ which cuts short the 
extension of a carbuncle, consists of injection of blood round 
the periphery. Gas and oxygen are administered, and 20 c.c. 
of blood is withdrawn from the patient into a syringe con- 
taining 2 c.c. of 2 
per cent, sodium 
citrate. The 
blood is injected 
at various points, 
each injection 
commencing in 
the subcutaneous 
tissue, and ter- 
minating in the 
necrotic area. In 
order to prevent 
auto-infection a 
clean needle 
should be used for 
each injection. 

Boracio fomen- 
tations relieve 
pain, but when dis- 
charge is present 
care must be taken 
to protect sur- 
rounding skin with 
antiseptic lotion or ointment in order to prevent auto-inocu- 
lation, although multiple carbuncles are imusual. 

If operation is deemed necessary total excision of the 
carbuncle is the method of choice. Under gas and oxygen 
anaesthesia an incision is made a quarter of an inch from the 
edge of the infected area, and carried down as far as the deep 
fascia. The diseased skin and infected subcutaneous tissue 
are cut away, and any adherent sloughs removed with a sharp 
spoon. A hot saline pack is pressed into the wound for a few 


Fia. 714. — ^Extensive destruction of skin, and 
subcutaneous tissue resulting from a carbuncle. 
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moments, and further oozing controlled by means of an 
ample dressing and a firm bandage. Some surgeons smear 
the wound with pure carbolic acid, which acts both as a 
haemostatic and a bactericide. 

Chronic Infections 

Cutaneous Tuberculosis is commonly seen in the form of 
lupus vulgaris. This disease usually occurs between the 



Fig. 716. — Lupus vulgaris, before and after treatment. 
(Dr. H. C. Semen’s case.) 


ages of 10 and 25, the face being the site of election 
for its commencement. One or more subcutaneous nodules 
appear, with congestion of the surrounding skin. On 
applying pressure with a glass tongue depressor the nodules 
are seen to be the colour of apple jelly. Induration 
spreads, and the skin is likely to ulcerate (fig. 715). The 
resulting ulcer tends to heal in one situation as it extends 
in another. The healed portion is covered with a thin layer 
of epithelium which is likely to re-ulcerate. The corre- 
sponding lymphatic glands are liable to become affected 
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by the secondary infection, or less commonly by tubercle 
bacilli. The mouth and nose are sometimes attached, either 
primarily or by extension from the face. Infection of the 
nose is followed by necrosis of underl 3 ring cartilage. 

Treatment is directed towards improving the general 
health of the patient. 

Local treatment in the early stages consists in exposure 
of the affected part to some variety of intensified light. A 
Einsen or mercury vapour lamp gives good results in the 
absence of ulceration, but prolonged treatment is necessary. 
When the skin has broken down X-ray therapy is indicated, 
and extermination of the disease is sometimes hastened by 
curetting the ulcer or scraping out persistent nodules. 

Lupus verrucosis is a tuberculous lesion of the skin, in 
which a circumscribed area becomes irregularly nodular and 
indurated. The corresponding lymphatic glands are fre- 
quently affected, and present the usual features of tuber- 
culous glands. When the condition is very locahsed it 
resembles a wart, and the terms “ anatomical tubercle ” and 
“ butcher’s wart ” have been applied. The most expeditious 
treatment is to excise the patch of affected skin and any 
lymphatic glands which are involved. 

Bazin’s disease (syn. erythema induratum) is probably a tubercu- 
lous condition which particularly affects adolescent girls. Symmetri- 
cal purplish nodules appear, especially on the calves, and gradually 
break down to form indolent ulcers, which leave in their wake 
pigmented scars. The condition slowly responds to rest and general 
treatment. 

New-qhowths 

Basal-ceU carcinoma (syn. Rodent Ulcer) commences in the 
basal cells of the skin or in the cells of the sebaceous glands. 
It rarely occurs before middle-age, and is commoner m males. 
Over 90 per cent, commence above a line joining the ala of 
the nose and the tip of the ear, the commonest sites being 
the naso-labial fold and the periphery of the orbit (p. 120). 
At first the growth appears as a pearly nodule, with one or 
two venules on the surface. The epidermis is then eroded, 
and a small circular or oval ulcer appears. As the ulcer 
extends surrounding skin is destroyed and finally the deeper 



934 


A SHORT 


PRACTICE OF SURGERY 



!Fia. 716 — ^An advanced 
stage of rodent ulcer. 


tissues are invaded, and air sinuses 
or even the dura mater are exposed 
eventually (fig. 716). 

A typical rodent ulcer presents 
the following features. The edge is 
raised or beaded but not everted, as 
is the case with an epithelioma (fig. 
717). The floor is granular, and is 
occasionally covered by a thin layer 
of epithelium which extends over 
it from the adjacent margin. This 
attempt at healing is merely tem- 
porary. The base is less indurated 
than in the case of an epithelioma, but secondary infection 
adds to the degree of induration. Metastases do not occur, 
and lymphatic glands are only enlarged as a result of 
secondary infection. 

Microscopic section reveals masses or columns of epithelial 
cells which tend to spread in a lateral direction rather than 
downward, as in a carcinoma. The cells vary in size and 
shape ; usually the peripheral 
cells are columnar, and 
arranged in a more or less 
definite layer. The central 
cells are smaller and poly- 
hedral, and although a few 
prickle cells are sometimes 
seen, cell nests are practically 
absent, owing to lack of kera- 
tinisation. Degeneration of 
central cells results in the for- 
mation of small cystic spaces. 

Treatment. — ^Excision yields good results, but owing 
to the fact that most rodent ulcers occur on the face, this 
line of treatment is not often feasible. Should the lesion be 
situated on the trunk, limbs, or forehead, excision removes 
the ulcer in a satisfactory manner with little waste of time. 

Formerly small ulcers or suspicious nodules were destroyed 



Fig. 717. — Early x'odeiit ulcer, 
sliowing the typical rolled and 
beaded edge. 
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by carbonic acid snow, but this method has been replaced by 
radium, which is also used for larger ulcers. Radium is 
commonly utilised in the form of a plaque, but radium 
needles are sometimes implanted into the base of the xalcer, 
and around the edge. Forty to eighty mgrm. -hours per 
square centimetre are required, depending on the depth of 
the ulcer. 

X-rays also yield satisfactory results, but this method is 
generally reserved for cases in which bone or cartilage is 
invaded, as the rays penetrate to a greater depth than 
radium. In advanced cases surgical removal of part of the 
diseased tissue is advisable as an adjunct to radio-therapy. 

Squamous-celled carciaoma {syn. Epithelioma) usually 
occurs on exposed surfaces, especially in men whose occu- 



Fio. 718. — Squaro OHS -celled carcinoma of th.e h.and. The patient 

was a chemical worker. 


pation entails contact with irritating substances, such 
as dyes or tar (fig. 718). Formerly, “ chimney-sweeps’ 
cancer ” was not uncommon owing to soot lodging on 
the rugse of the scrotum. Improved personal hygiene has 
almost exterminated the disease. Epithelioma occasion- 
ally develops on an old scar, especially if deficient in 
vitality or irritated by friction. Scars of old lupus are 
especially prone to malignant change, which is encouraged 
by the irritation of the otherwise remedial light or X-ray 
therapy. 
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An epithelioma which develops in a scar {syn. Marjolin’s ulcer) 
presents the following characteristics : 

(i) It grows slowly, as the scar is relatively avascular. 

(ii) It is painless, as scar tissue contains no nerves, 

(iii) Secondary deposits do not occur in the regional glands, as 
lymphatic vessels have been destroyed. When the ulcer eventually 
invades normal tissue surrounding the scar it extends at a normal 
rate, and lymphatic glands are liable to be involved. 



A typical epithehoma- 
tous ulcer is irregular in 
outline, the edges are raised 
and everted (fig . 719). The 
base is indurated and 
sooner or later becomes 
attached to the deeper 
structures. A sanious dis- 
charge occurs, which is 
increased in amount with 
the advent of secondary 
infection. The regional 
glands are involved, and 
are liable to undergo mu- 
coid degeneration, to which 
secondary infection is often 
added. 

Treatment. — If the 
situation of the ulcer allows 
such a procedure, wdde ex- 
cision is indicated, the 
corresponding lymphatic 

glands being removed either 
Fio. 719. — Extensive epithelioma of a 

the hand same time or at a 

subsequent operation. 

In situations where excision is likely to lead to deformity, 
such as the orbital region, radium yields excellent results. 
The regional l 3 miphatio glands are removed if possible, but if 
fixed some degree of regression is obtained by the external 
application of radium in a Columbia paste collar. 
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Sbbaoeotts Glaistbs 

Sebaceous adenomata arise in connection with, a sebaceous 
gland or cyst. These are usually seen on the face or scalp, 
and occur as slowly growing, well-defined tumours, which are 
firm in consistency. They were forrherly believed to be a 
precursor of rodent ulcer, but malignant changes are un- 
common. 

Removal is indicated if the adenoma is xmsightly or 
troublesome, or increasing in size. 

Sebaceous cysts follow obstruction to the mouth of a 
sebaceous duct, and are therefore retention cysts. They 
commonly occur on the face or scalp (p. 661), but can occxir 
anywhere on the surface of the body, with the exception of 
the palms and soles. 

A typical cyst appears as a hemispherical swelling, firm or 
elastic in consistency, and with no definite edge. It is more 
or less adherent to the skin, especially if it has been pre- 
viously inflamed, or is subjected to pressure. The orifice 
of the obstructed duct can sometimes be seen on the summit 
of the cyst, and sebaceous material may be expressed from 
the duct. An uncomplicated cyst contains yellowish-white 
material composed of fat and epithelial cells, of a putty-like 
consistency. 

COMPIilOATIONS 

(i) Infection . — ^The cyst becomes enlarged and painful, 
and the overlying skin is red. After a few days the inflam- 
mation usually subsides, but recurrence is the rule. Re- 
current attacks of infection cause the cyst wall to become 
adherent to surrounding subcutaneous tissue, and conse- 
quently more diflB.cult to remove. The contents of an in- 
fected cyst become semi-liquid and foetid. 

(ii) Ulceration . — ^An infected cyst occasionally breaks 
down and discharges its contents. A foul ulcerated surface 
remains, which in appearance somewhat resembles a carci- 
noma. The term “ Cock’s peculiar tumour ” was formerly 
apphed to a broken-down sebaceous cyst on the scalp. 

(iii) Sebaceous Horn .- — ^The contents of a cyst sometimes 
59 
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slowly escape from the duct orifice and dry in successive 
layers on the adjacent skin. This horn is firmly 

attached at its base, and may grow 
several inches in length (fig. 720). 

Removal of a sebaceous cyst is 
accomplished either by transfixion 
or dissection. 

Transfixion is useful if the cyst 
is not adherent. Unless cysts are 


Fig. 720, — Sebaceoiis 
liorn. (Tlie owner, tlie 
widow OimancjhLe, was 
a watercress vendor in 
Paris.) Fig. 721. Transfixion of sebaoeons cyst. 

large or multiple a local anaesthetic is sufficient. A bistoury 
is pushed beneath the cyst so as to emerge on the opposite 
side (fig. 721). The cyst and overl 3 dng skin are then divided. 
The contents are expressed and the cyst wall seized with 
artery forceps and avulsed, assisted by a few touches of 
the knife if necessary. 

Dissection is necessary for cysts which have been pre- 
viously inflamed or which are ulcerated- An incision is 
made over the cyst, the wall is defined, and if possible the cyst 
is fllissected from adjacent tissue and removed intact. Unless 
thef wall is completely removed recurrence is probable. 





CHAPTER XL 

INFECTIONS OF THE HAND 

This last cliapter is not the least in importance. Infections of the 
hand are still hut improperly understood and, as a result, on the 
whole are badly treated. If even the few pages which follow are 
understood, digested, and. remembered it is less likely that 
suppurative tenosynovitis will 'be left until the fascial spaces and even 
the arm are extensively infected ; that incisions will be made into 
the cedematous dorsum when the pus lies in the palm ; or that pulp 
infections by improper incision will be turned into suppurative 
tenosynovitis — all of which only too often have occurred in the past. 

Pahoistychia 

Organisms gain entrance tliroizgli a hiang-nail ’’ and the 
tissues about the base of the nail become inflamed. Sup- 



IFia. 722. — Incisions for t-urning back a flap for the treatment of par- 
onychia. a. Paronychia, incisions for turning back the flap. 6. A wisp 
of gaxi 2 :e soaked in paraf&n is used to maintain elevation of the flap, 
c. AVhen there is pus under the nail a portion (B) is removed and the 
portion (A) is retained. 

puration follows frequently and in 63 per cent, of cases 
pus accumulates under the nail, as well as beneath the cuticle. 

Prophylaxis. — The loose tag of skin should be cut off with 
scissors and the associated fissure sterilised with iodine and 
kept clean. 


939 




940 


A SHORT PRACTICE OP SURGERY 

Treatment is early operation. Lateral incisions are made 
(fig. 722 a and b) and a flap is turned back. In order to 
keep the flap elevated a wisp of gauze soaked in parajOGLn is 
inserted. Hot saline dressings are applied to the whole finger 
for forty-eight hours, after which paraffin dressings are used 
until the wound granulates. In cases where there is pus 
under the nail the proximal (shaded) portion is removed 
(fig. 722 c). The distal part which remains acts as a 
protection to the sensitive quick until the new nail grows 
up, a process which takes at least two months. 

Paronychia is a common and painful condition, but it is 
seldom serious. 

Infection of the Terminal Pulp Compartment 

The pulps of the fingers and thumbs are subjected to more 
pricks, and therefore infections, than any other part of the 



Fig, 723. — The boundaries of 
the pulp space. 



Fig. 724. — Incision for drain- 
ing the pulp space. 


body. Nature has provided in this situation a closed 
fascial compartment which extends from the tip of the digit 
to the level of the epiphjnseal line of the terminal phalanx 
(fig. 723). 

Clinical Fea>tures. — There is tenderness over the pulp and, 
later, swelling. 

Treatment. — ^As soon as tender induration is present a 
deep hookey-shaped incision (fig. 724) is made into the pulp. 
The incision must on no account extend in a ^proximal direction 
further than half an inch from the terminal flexor crease. The 
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wound is irrigated each day with eusol, and hand baths 
and fomentations are instituted. Usually the diaphysis of 
the terminal phalanx is extruded as a sequestrum two or 
three weeks later and the dead bone is easily withdrawn, 
after which the wound soon heals. This leaves a shortened 
phalanx with rather an ugly omved nail, but with full 
function of the digit. 

Paronychia and infections of the terminal pulp compartment 
together with boils on the dorsum of the hand and strictly limited 
superficial cellulitis are the only types of infected hand which 
should be treated in the Out-patient department or in the consulting- 
room. The more serious infections which we are about to consider 
must be admitted urgently and treated as major lesions. 

SERIOUS INFECTIONS OF THE HAND 

Grave infections of the hand fall into three categories : 

1. Xiymphangitis. 

2. Suppurative tenosynovitis. 

3. Fascial space infections. 

Lymphangutis 

Organisms, almost always streptococci, gain entrance 
through an abrasion, which may be minute. A portion of 
the hand immediately adjacent becomes swollen and painful, 
and there is often considerable elevation of the temperature. 
Later red streaks, so characteristic of lymphangitis, can be 
seen coxnsing up the arm. It is of cardinal importance to 
distinguish lymphangitis from suppurative tenosynovitis 
and fascial space infections. The latter require urgent 
operation, while in lymphangitis in its early stages incision is 
highly mischievous. Lymphangitis is discussed on p. 90. 

STrrPTJRATivJS Tenosykovitis 

The essential signs of an infected tendon sheath are : 

1. Swelling of the finger. 

2. Flexion of the finger with exquisite pain on extension. 

3. Tenderness, maximally over the infected sheath 
(fig. 725). 

When the xdnar and/or the radial bursse are involved, 
in addition to tenderness over the individual sheaths there 
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is oedema of the whole hand, especially of the dorsnm, and a 
fullness immediately above the anterior annular ligament. 
It should be noted that these two sheaths intercommunicate 
in a large percentage of cases, and only too often after an 
infection of one has been present for more than forty- 
eight hours the other becomes affected. 


Treatment. — ^Early operation 
thetio is administered ; the 
arm is held up for three 
minutes. After a tourniquet 
has been applied suitable 
incisions are made to drain 
the infected sheath. 

In the case of a digit an 
incision somewhat to one side 
of the middle line (fig. 726) 
is made. If there is much 




726. — The arrangement of the flexor 
tendon sheaths. 


is imperative. An anses- 



Fig. 726. 

1. Usual incision for opening an in- 
fected tenon sheath. 

2. When a lutnbical canal is infected in 
addition the incision is prolonged into the 
appropriate web space. 

3. Incisions for opening an infected 
ulnar bursa. 

4. Incision for opening an infected 
radial bursa. 

5. Incision for opening all infections of 
the forearm from the hand. 

6. Counter-mcision used m the ease of 
infection of the forearm from the radial 
bursa. 
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oedema tlie incisions are joined. A slightly lateral incision 
tends to obviate prolapse of the tendon. In the case of the 
radial bixrsa the opening in the sheath is followed down- 
wards through the thenar eminence to within a thumb’s 
breadth of the anterior annular ligament, but no further, for 
the motor nerve to the thenar muscles crosses the sheath a 
little proximal to this point. When draining the ulnar 
bursa the incision passes through the radial side of the 
hypothenar eminence and can he prolonged through the 
anterior annular ligament (fig. 726). 

Drainage of fhe Forearm in all Infections of the Forearm 
from the Hand. — ^When there is swelling above the anterior 
annular ligament or when, during an operation for radial or 
ulnar bursa, pus can be expressed by pressure over the wrist, 
the forearm must be drained in the following manner. The 
styloid process of the ulna is palpated and an incision is 
commenced 1 J in. above this point upon the fiexor surface of 
the ulna passing right down to the periosteum. The incision 
is at least 2 in. long. A haemostat is thrust across the flexor 
surface beneath the flexor tendons, and the jaws of the for- 
ceps are opened, after which the proximal extremity of the 
infected bursa is ruptured thoroughly into the space beneath 
the flexor tendons. In the case of a radial bursa infection a 
counter-incision is made at the radial side (fig. 726). 

Fascial Space Infections 

The Thenar Space Pa/mar Fascia 

Boundaries (fig. 

727). 

Palmar Aspect. 

— ^The palmar fas- 
cia. 

Dorsal Aspect. 

— The adductor 

transversus polli- 
cis. !Fig- 727 . — ^The booindaries of tlie tlienar space. 

Ulnar Aspect . — 

A septum of strong fascia attached to the middle metacarpal 
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bone. This septum separates the thenar from the middle 
palmar space. 

Source of Infection. — ^The thenar space can be infected 

directly from a wound. 
Much more frequently, it 
is involved by bursting of 
an infected and untreated 
tenosynovitis of the index 
finger (fig. 727). 

Clinical Features. — 
There is ballooning of the 
thenar eminence. Flexion 
of the terminal interpha- 
langeal joint is consider- 
able, but it lacks the 
resistance to extension so 

Fio. 728. — Incision for draining characteristic of infection 

the thenax space. radial bursa. 


B’ig. 729. — Th.e thenar 
space and the middle 
palmar space with its 
three diverticula, the lum- 
brical canals. 



Treatment. — ^An incision is made on the dorsum (fig. 728) 
and a haemostat is passed into the space. This gives perfect 
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drainage. It is essential to drain th.e infected flexor slieatli of 
tlie index finger, if infection is present. 

Middle Palmar Space (fig. 729). 

Boundaries. 

Palmar Aspect. — ^Fascia separating it from tiie flexor 
tendons of the fingers and their Inmbiicals. 

Dorsal Aspect. — ^Fibrous tissue separating it from the 
interosseous muscles. 

Radial Aspect. — The fascial septum alluded to above 
separating it from the thenar space. 

The middle palmar space has three diverticula which are 
the lumbrical canals. It is overlapped on the ulnar side by 

the ulnar bursa, and there- 
fore must never be incised 
directly, otherwise the ulnar 
bursa will become infected. 

Source of Infection. — 
Sometimes the space is 
infected directly by pene- 
trating wounds or from 
osteomyelitis of the ring 
or middle metacarpal 
bones. Usually the space 
becomes involved from 
rupture of an infected ten- 
don sheath of the middle, 
ring, or little finger. 

Clinical Features. — In- 
fection of the middle 
palmar space gives rise 
to those enormous hands 
which have been likened 
to a whale’s flapper. The 
concavity of the palm is obliterated. Obliteration of 
the concavity of the palm with slight bulging thereof is 
almost pathognomonic of a middle palmar space infection. 

Treatment. — The space is drained through a web space, 
usually between the middle and ring fingers (fig. 730). A 



Fig. 730 — The middle palmar space 
is drained by splitting a web space and 
inserting a haemostat downwards 
under the flexor tendon The middle 
palmar space must never be drained 
by a direct incision. 
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closed h-semostat is inserted under the flexor tendon, and its 
edges opened widely. The necessity of treating the primary- 
cause, if it is suppurative tenosynovitis, is again stressed. 
After-treatment of Serious Infections of the Hand 
IVequent arm-baths of hot saline are employed (fig. 731). 
During the intervals between the baths the hand should be 
splinted in slight hyperextension to prevent pi'olapse of 
tendons. At night hot magnesium sulphate fomentations 
are applied. When, as is often the case, after several days, 
the skin becomes sodden, dressings of glycerol, which is 
hygroscopic, are useful. If suppuration continues for more 



Fia. 731. — Arm -bath for serioizs infections of the hand. 


than fourteen days the hand should be X-rayed for evidence 
of bone necrosis. Lifeless tendon is a potent source of 
prolonged suppuration and much time will be saved by 
excising the diseased portion ; care being -taken to anchor 
its proximal end by sut-ures to prevent the cut end being 
carried into the forearm by muscular contraction and there- 
by spreading infection. Massage and exercises form an 
important part of the late after-treatment. In the case of 
fingers it should be remembered that total amputation of a 
digit is better from every point of view than a stiff finger, 
but amputation should seldom be undertaken until the 
infection has abated. The surgeon’s watchword for the 
thumb in all lacerations and infections is always “ Save all 
possible.” 
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Abbot’s jackets, use of, 903 
Abdomen, acute, and acute osteo- 
myelitis of ileum, differential 
diagnosis of, 795 
burst, 436 

complicating pancreatitis, 279 
following spleen removal, 240 
prophylaxis of, 436 
treatment of, 436 
Abdominal wall, 435-439 
desmoid tumour of, 437 
fibroma of, setiology and path- 
ology of, 437 
infections of, 436 
injury to, 435 
neoplasms of, 437 
sarcoma of, 437 

Abdomino-permeal operation for 
rectal carcinoma, 406 
Abscess : 
acute, 2 

symptoms and signs, 3 
treatment of, 4 
alveolar, 106 

treatment of, 106 
amoebic, 252 
appendicular, 362 
treatment of, 369 
Brodie’s, 3 
cerebral, acute, 575 
clnonic, 578 
clinical features of, 576 
subacute, 576 
treatment of, 577 
collar-stud, 94, 152, 153 
DuBois, 183 
dysenteric, 252 

extradural, symptoms and treat- 
ment of, 574 

formation in Pott’s disease, 618, 
619, 621 

in diverticulitis, 321 
ischio -rectal, aetiology of, 385 
clinical features and treatment 
of, 385 

tuberculous, 385 
mammary, 678 
of abdominal wall, 436 
of liver, 251 


Abscess [cont.) : 
of spleen, 241 
parapharyngeal, 192 
pelvi -rectal, 386 

pelvic, complicating peritonitis, 
290 

pen-anal, 384 
■perigastric, 221 
perinephric, 470 
perinephritio, 3 
peritonsillar, 191 
periurethral, bulbar, 524 

extravasation complicating, 
treatment of, 618 
penile, 524 
prostatic, 508 
pulmonary, 710 
retro -mammary, 679 
retropharyngeal, acute, 192 
chronic, 192 

in Pott’s disease, treatment of, 
192, 619, 621 
root, 107 
solitary, 262 

submucous of rectum, 384 
subphrenic, aetiology of, 292 
anatomy of, 291 
clinical features of, 293 
complicating peritonitis, 291 
difierential diagnosis of, 294 
methods for investigation of, 
294 

treatment of, operative, 295 
prophylactic, 294 
tropical, diagnosis from sub- 
phrenic, 294 

tuberculous, of mesentery, 306 
Acetabulum, fractures of, 770 
travelling, 876 
Achalasia of oardia, 203 
Achondroplasia, 834 
Acid, ammonium phosphate and 
anamonium chloride, as urmary 
antiseptic, 468 
Acromegaly, 593, 835 

operation m, indications for, 835 
Acromial tip, fracture of, 747 
Acromico-clavioular joint, disloca- 
tion of, 840 
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Acromion process, fracture of, 760 
Actinomycosis, 18 
of liver, 255 
of neck, 153 

modes of spread and treat- 
ment, 164: 

of right iliac fossa, 371 
sites of, abdomen, 20 
facio -cervical, 19 
thorax, 19 
treatment of, 20 

Adenitis, cervical, tuberculous, 151 
differential diagnosis of, 151 
complicating boils, 929 
of facial lymph glands, 126 
Adeno -carcinoma, 52 
Adenoma, 48 

basophil, Cushing’s, 695 
sebaceous, 937 
toxic, 177 

Adhesions causing intestinal ob- 
struction, 340 

colonic, in diverticulitis, 321 
Adiposis dolorosa, causes of, 595 
Aero -urethroscopy in diagnosis of 
strictures, 519 

Air passages, foreign bodies in, 186 
Albee’s operation for Pott’s dis- 
ease, 623 

Alveolus, tumours of, 110 
Amazia, 674 

Amputation in acute infective 
arthritis, 859 

in acute infective osteomyelitis, 
indications for, 800 
in aneurism, 81 

in diabetic gangrene, spinal anaes- 
thesia indicated, 65 
in fractures, indications for, 740 
in infantile paralysis, 926 
in irremediable nerve injuries, 642 
in periosteal sarcomata, 827 
in senile gangrene, 64 
in tuberculous arthritis, 875 
stump, neuroma of, 51 
Amyloid disease, 5 
Ansemia, pernicious, 247 
splenic, stages of, 241 
treatment of, 242 
Von Jaksch’s, 243 
treatment of, 244 

Anaesthesia, choice of, for empyema 
operation, 701 

in intestinal obstruction, 332 
for sympathetic, 663 
local, in fractures, 728 
sacral, 634 
spinal, 633 

in diabetic gangrene, 65 


Anaesthesia (cont,) z 

spinal, in intussusception in in- 
fants, 337 

Anal canal and rectum, 373—407 
fissure, clinical features of, 392 
aetiology of, mucosal -stretching 
theory, 391 
valve theory, 391 
definition of, 391 
sentinel pile in relation to, 391, 
392, 393, 396 

treatment of, by dilatation, 393 
by division of sphincter and 
excision of fissure, 393 
by injection, 393 
verge, veins of, dilatation of, 396 
Anatomical tubercle, 933 
Anel’s operation in aneurism, 80 
Aneurisms, 78 

arterio-venous, 82 
cirsoid, 561 
false, 82 

of splenic artery, 240 
true, 78 

clinical features of, 78 
differential diagnosis of, 79 
natural termination of, 79 
treatment of, 80 
varicose, 82 
Angina, Ludwig’s, 149 
Vincent’s, 122 
Angioma, cavernous, 88 
plexiform, 89 

Ankle-joint, dislocations of, 851 
fractures of, 787 
tuberculosis of, 877 
Ankyloglossia, 134 
Ankylosis, 885 
bony, 886 
false, 885 
fibrous, 886 

in tuberculous arthritis, 870 
true, 886 

true and false, complicating 
fracture, 735 

Ano -pro otitis, causes and treat- 
ment of, 381 
Ano -rectal syphilis, 383 
Anorchism, 539 
Anosteoplasia, 834 
Antero-latero tracts, division of, 
631 

Anthrax, 13 
alimentary, 14 
cutaneous, 13 
of face, 119 

differential diagnosis of, 119 
incubation period of, 1 3 
pulmonary, 14 
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Anthrax (cant,) : 
treatment of, 14 
types of, 13 

Antiseptics, intravenous, 8 
urinary, 468 

Antrum, growths of, 113 
Anuria, calculus, 462 

clinical features and treatment, 
463 

Anus, condylomata of, 383 
gummata of, 383 
imperforate, treatment of, 376 
syphilis of, 383 
Apicolysis, treatment of, 710 
Appendicectomy, incisions for, 362 
retrograde, 364 
Appendicitis, acute, 347 
astiology of, 350 

abuse of purgatives, 351 
concretions and strictures, 
351 

familial susceptibility, 350 
foreign bodies, 351 
race and diet, 350 
trauma, 351 
worms, 351 
atypical, 357 
bacteriology of, 352 
olinlcal features, 354 
complications of, 362 
conduions simulating, 358—362 
differential diagnosis of, 358— 
362 

erroneous diagnosis of, 358 
pathology of, 352 
proper, 352 
pseudo, 358 
treatment of, 362 

appendicectomy, 362 
drainage in, 364 
immediate, 365 
incisions for, 362 
Ochsner-Sherren (delayed), 
365 

post-operative complica- 
tions, 369 
with diarrhoea, 357 
with high temperature, 357 
without abdommal rigidity, 
358 

causing gastric ulcer, 213 
subphrenic abscess, 292 
chronic, 370 
recurrent, 369 
subacute, 369 

Appendicostomy in chronic ulcera- 
tive colitis, 315 
Appendicular colic, 355 

differential diagnosis of, 356 


Appendicular obstruction, acute, 
353 

symptoms of, 355 
Appendix, vermiform, 347—372 
abscess of, 362 
treatment of, 368 
carcinoma of, true or false, 371 
coats of, 348 
diverticulosis of, 371 
location of, 349 
obstruction of, acute, 353* See 
also Appendicular obstruc- 
tion, 

positions of, 349 
removal of, 363 
size of, 347 

surgical anatomy of, 347 
tumours of, 371 
vascular and lymphatic supply 
of, 348 

Argentaffin tumour of appendix, 371 
Arm, brawny, 692 
Arteries, injuries of, 77 

thyroid, superior, preliminary 
ligature of, 175 

Artery, appendicular, culpability of, 
351 

splenic, aneurism of, 240 
Arthritis, 2 
acute, 2, 861 

and acute mfective osteo- 
myelitis, differential diag- 
nosis, 794 
infective, 856 

clinical features, 857 
position of ease in, 857 
treatment, 858 
chronic plastic, 861 
deformans, 880 
gonococcal, treatment, 861 
types, 860, 861 
in typhoid, 317 
periarticular, 861 
subacute polyarticular, 861 
tuberculous, clinical features, 867 
prognosis, factors mfluencmg, 
869 

results of, 870 

treatment of, conservative, 871 
general, 871 
local, 871 

operations for, 874 
operative, indications, 872, 
873 

types of, 867 

Arthrectomy in tuberculous arthri- 
tis, 874 

Arthrodesis in infantile paralysis, 926 
in injury of sciatic nerve, 642 
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Artlii'otomy ebtid closure in acute 
infective arthritis, 858 
and drainage in acute infective 
arthritis, 859 

in tuberculous arthritis, 874 
Artificial pneumothorax, technique 
of, 707 

A.scaris vermicularis causing ano- 
proctitis, treatment of, 882 
Ascites, causes of, 299 

differential diagnosis of, 299 
tapping of, points of puncture, 300 
types of, 299 

Ascitic tuberculous peritonitis, 297, 
299 

Aspermia, 553 
Asphyxia, traumatic, 697 
Aspiration and irrigation in acute 
infective arthritis, 858 
in acute infective arthritis, 858 
in empyema, 700, 701 
in tropical liver abscess, 254 
Asthenia, pancreatic, 279 
Asthma, thymic, 183 
Astragalus, dislocations of, 85 1 
fractures of, 790 
Auricle, cervical, 156 
Autohaemo therapy in carbuncle, 931 
Axilla, injury of musculo spiral 
nerve m, causes of, 655 
Azoospermia, 553 

3aeilluria, 467 
Bacillzts aruthracis, 13 
col% 2, 352, 497, 508 
pyooyaneus, 2 
sporogenes, 66 
tetani, 15 
typhosus, 2, 241 
WelcMi, 66, 331, 352 
Bacteraemia, 8 
Baker’s cysts, 47, 881, 883 
Balanitis, acute and chronic, 528 
Balfour’s operation for gastric 
ulcer, 217 

Balkan beam, use of, 780 
Ballance’s sign in ruptured spleen, 
238 

Bandages, elastoplast, in varicose 
ulceration, 86 

Bands causing intestinal obstruc- 
tion, 340 

Bankhart’s incision in cervical rib, 
160 

Banti’s disease, 241 
ascites in, 299 

Barium meal in diagnosis of gastric 
ulcer, 214, 215 
of gastroptosis, 228 


Barium meal {co7itJ) : 

in diagnosis of oesophageal stric- 
ture, 197 

of ulcerative colitis, 315 
Baseball finger, 889 
Basophile cell, 71 

Bassini’s principle in herniorrhaphy, 
416 

Battle’s incision for appendicec- 
tomy, 363 
Bazin’s disease, 933 
Bed-sores, 67 

in spinal cord injury, 604, 606, 609 
Benda’s test in acute pancreatitis, 
276 

Bendien test for cancer, 53 
van den Bergh, reaction in carci- 
noma of head of pancreas, 284 
Bile ducts, abnormalities of, con- 
genital, 263 

absence or obliteration of, 263 
and gall bladder, 263-284 
common, carcinoma of, 284= 
obstruction of, chi'onic pan- 
creatitis with, 28 1 
reconstruction of, 275 
stones in, 270 
cysts of congenital, 263 
rupture of, 263 
Bilharzia of rectum, 382 
papilloma, 499 
Billingsgate hump, 896 
Billroth operations No. 1 and No. 2 
for gastric ulcer, 218 
Bismuth m syphilis, 29 
Black eye, diagnosis from fracture 
of anterior fossa extending to 
orbit, 572 

Bladder and prostate, 481—510 
calculus, 492 
carcinoma, 499 

varieties and treatment, 499, 
500 

decompression by ICidd’s U-tube, 
482 

diverticula of, setiology and path- 
ology, 487 

complications and treatment, 
488 

in relation to femoral hernia, 
421 

effects of prostatic enlargement 
on, 501 

foreign bodies in, 495 
Hunner’s ulcer of, 497 
inflammation of, 495 
neck of, contracture, 506 
neoplasms, 498 
pain, 440 
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Bladder {cont,) : 

pain in, presacral neurectomy in, 
666 

papilloma, 498 
bilharzia, 499 
malignant, 499 
treatment, 499 
rupture of, aetiology, 490 
prognosis of, 492 
treatment, 492 
sacculation of, 501, 502 
“ thimble,” 497 
trabeculation of, 501 
ulcer of, carcinomatous, 499 
submucous, 497 

Blair’s operation m acute parotitis, 
139 

Blastomata, 40 

Blaxland’s sign in differential diag- 
nosis of ascites, 299 

Blood and blood-vessels, 71—89 
bacteriology of, 73 
cells, 72 

changes in, following splenec- 
tomy, 237 

chemical constituents, 72 
chemistry of, in urinary investi- 
gation, 442 
coagulation time, 73 
colour index, 71, 73 
count in hydatid disease of liver, 
257 

in subphremc abscess, 294 
Schillmg’s, 72 
cytology of, in disease, 72 
diseases of, and lymphatic en- 
largement, 96 
groups, 73 

normal constituents of, 71 
platelets, 71, 73 

count, normal, 247 
serology of, 73 
sugar, 73 
transfusion, 73 

cross-matching, 74 
in acute gastric ulcer, 213 
in splenic anaemia, 243 
in von Jaksch’s anaemia, 244 
methods of, 74 
technique of groupmg, 74 
urea, 73 

Bloxam’s cradle, use of, 785 
Boas’s sign m gall-stones, 270 
Bohler’s method of treating frac- 
tures, 730 

redresseur, use of, 790 
Boils, 1, 67, 929 

complications of, 929 
of face, 119 


Boils {cont.) : 

special sites of, 920 
Bone-grafting in Pott’s disease, 
indications for, 623 
marrow, changes in, following 
splenectomy, 237 

Bone, portion of, in knee joint, in 
internal derangement, 855, 884 
Bones, contusion of, 724 
cysts of, 814 
diseases of, 792—836 

Calve ’s epiphysitis, 833 
inflammation, 792 
Klemboch’s disease, 832 
Kohler’s disease, 832 
leontiasis ossea, 816 
Madelung’s disease, 833 
Osgood’s disease, 832 
osteitis deformans, 810 
osteitis fibrosa, 813 
osteochondritis Juvenalis, 830 
osteogenesis imperfecta, 817 
osteomalacia, 815 
Perthes’s disease, 831 
Schlatter’s disease, 832 
syphilitic, acquired, 803 
congenital, 801 
tuberculous, 805 
treatment, 806 

fractures of, 724. See also Prac- 
tures and under names of bone^. 
generalised fibrocystic disease of, 
724 

injuries to, 724—791 
long, bending of, in rickets, 808 
metastases in, 829 
secondary deposits in, situation 
in relation to primary growth, 
829 

tumours of, chondroma, 817 
classification of, 817 
ecchondroma, 818 
enchondromata, 817 
myeloma, 820 
treatment, 822 
white, 822 

osteoma, ivory and cancellous, 
819 

sarcoma, 824 
prognosis, 829 
treatment, 827 
secondary, carcinoma, 829 
Bougies, English, 520 
filiform, 521 
Prench, 520 
gum- elastic, 520 
Brachial plexus : 

lesions of, complete, 651 
incomplete, 651 
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Brachial plexus {co7it.) : 

lesions of, treatment of, 653 
operative, 652 
lower, lesions of, 652 
upper, lesions of, 652 
Brain and membranes, inflamma- 
tory conditions of, 574 
cysts of, treatment of, 591 
embolism of, 83 
glioma of, 586 
gliomatous cyst of, 586 
gumma of, 586 
injuries of, compression, 580 
concussion, 578 

irritation of, causes and treat- 
ment of, 584, 585 
tumours of, 586 

secondary, 586. See also 
Cerebral tumours. 

Branchial : 

apparatus, anomalies of, 155 
cartilage, 156 
cyst, 156 

and tuberculous cervical aden- 
itis, differential diagnosis of, 
152 

dstula, 155 
fluid, 157 

Branchio genetic carcinoma, 157, 162 
Brasdor’s operation in aneurism, 81 
Brawny arm, 692 
Breast, 672—696 

abnormalities, congenital, 674 
abscess, 678 
accessory, 674 

amputation of, complete, 693 
carcinoma, 685 

atrophic scirrhus, 686 
colloid, 686 
duct, 690 
encephaloid, 689 
intracystic papilhferous, 690 
metastases in, 693 
phenomena resulting from 
lymphatic obstruction, 692 
relationship of chronic inter- 
stitial mastitis to, 682 
scirrhus, 687 

macroscopical characters, 688 
secondary deposits in, 829 
spread of, 693 

treatment of, by radium, 695 
operative, 693 
results, 695 

varieties, clinical classification, 
686 

cyst adenoma of, 684 
cysts, 680 

duct papilloma, 684 


Breast (cont,) : 

fibroadenoma, 684 
haematoma, 675 
hypertrophy of, diffuse, 675 
inflammation of, acute and sub- 
acute, 672 
injuries, 675 

mastitis carcinomatosis, 689 
milk fistula, 675 
neoplasms of, benign, 684 
sarcoma, 696 
syphilis, 680 

traumatic fat necrosis, 675 
tuberculous, 679 
tumours of, benign, 684 
massive, 685 

Bright’s disease, surgical treat- 
ment, 474 

Brodie, sero -cystic disease of, 684 
Bronchiectasis, causes and clinical 
features of, 712, 713 
treatment of, by artificial pneu- 
mothorax, 714 
by lobectomy, 714 
by phrenic evulsion, 714 
by thoi'aco plasty, 714 
Bronchus, carcinoma of, 716 
secondary deposits in, 829 
Brophy’s operation for cleft-palate, 
101 

Brown’s method in treatment of 
intussusception, 339 
Bryant’s triangle, 773, 774 
Bubo, 530 

Buerger’s disease, lumbar gangli- 
onectomy in, 664 
Bunion, 896, 927 
Burns and scalds, 69 

Curling’s ulcer following, 235 
Bursse diseases, 895 
injury, 895 
new- growths, 897 
olecranon, 895 
popliteal, 896 
prepatellar, 895 
pretuber cular, 895 
tuber ischii, 895 
under tendon of Achilles, 895 
Bursitis, acute infective, 896 

acute non-infective, trauma in, 895 
chronic, 895 
chronic infective, 896 
gummatous, 897 
subdeltoid, 895 
syphilitic, 897 
tuberculous, 896 
Butcher’s wart, 933 
Butlm’s laryngotomy tube, 1 85 
operation, 129, 130 
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Caecoptosis, 314 
Caecum, carcinoma of, 328 
failure of descent of, 309 
intussusception of, 335 
tuberculosis of, diagnosis from 
intussusception, 337 
hyperplastic, 318 
volvulus of, 339 
Calculus, anuria, 462 
gall bladder, 267 
pancreatic, 280 
parotid, 141 

prostatic, clinical features and 
treatment, 509, 510 
renal, aetiology and clinical 
features, 459 
complications of, 462 
quiescent, 459 
treatment, 461 
varieties, 457 
salivary, composition, 139 
submaxillary, 139 

clinical features, 140 
treatment of, 141 
ureteric, clinical features, 464 
treatment of, operative, 465 
urethral, 524 

vesical, clinical features, 493 
diagnosis and treatment, 494 
Callaway’s test for shoulder dis- 
location, 842 
Calve’s epiphysitis, 833 
Cammidge reaction in chronic pan- 
creatitis, 282 

Cancer. See Carcinoma and under 
names of organs and regioTis. 
Cancer en cuirasse, 692 
Cancrum oris et noma, 67, 123 
Canny Ryall’s cystoscopic litho- 
trite, 494 

Cantlie’s method of treating tropical 
liver abscess, 254 
Carbolic acid causing gangrene, 68 
Carbuncles, 1, 67 
of face, 119 
of kidney, 469 
of lip, 104 
sites of, 930 
treatment of, 930 

autohsemotherapy, 931 
operative, 931 
Carcinoma, 51 

basal-celled, 63, 120, 933 
biochemical diagnosis of, 53 
chimney-sweeps'* 935 
classification of, 62 
colloid, 52 

glandular, adeno -carcinoma, 52 
alveolar, 52 


Carcinoma {contJ) : 

glandular, colloid, 52 
types of, 52 

papilliferous, causing intussuscep- 
tion, 337 
squamous, 63 

See also under names of organs 
and regions. 

Cardia, achalasia of, 203 
carcinoma of, 233 
Cardiospasm, clinical features, 203 
treatment, 204 
Caries, dental, 106 
sicca, 867 

Carotid body, tumour of, 162 
Carpal hones, dislocation of, 846 
fracture of, 764 
Carrel -Dakins’ irrigation, 10 

in chronic empyema, 705 
Carriers : 
typhoid, 2 

cholecystectomy in, 267 
Cartilage, loose, in joints, 884 
injuries of, 863 

Caruncle of female urethra, 526 
Casoni and Fairlie’s intradermic 
test, 257 

Catheter, bi-coud6, 242 
life, 505 
Malecot, 483 
olivary, 242 

suprapubic, technique of insert- 
ing, 483 

Catheterisation : 

in spinal fractures, importance 
of, 606 

intratracheal, 186 
suprapubic, 483 
Cauda equina : 

injuries of, results of, 605 
tumours of, features of, 629 
Causalgia, setiology of, 638, 661 
ganglionectomy in, 666 
Cauterisation, linea, for rectal 
prolapse, 379 

Cavernous sinus, thrombophlebitis 
of, 104 

Cellulitis, 1, 5 

and acute osteomyelitis, differen- 
tial diagnosis of, 795 
complicating boils, 929 
of neck, 149 

of stomach, acute suppurative, 
234 * 

orbital, 118 
special situations, 6 
spreading, of abdominal wall, 
436 

treatment of, 6 
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Cerebral tumours, 586 

clinical features of, focal, 586 
localising, 586 
pressure effects, 586 
investigation of, nature of, 587 
site of, 587 
treatment of, 589 
by craniotomy, 589 
by decompression of pos- 
terior fossa, 591 
tSee also Brain. 

Cervical plexus, injuries to, 650 
rib, 157 

symptoms of, 159 
treatment of, 159 
varieties of, 158 
Chancre : 

Hunterian, 22, 104 
of penis, 629 
of lip, 104 
of nipple, 673 

primary, differential diagnosis of, 
23 

of anus, 383 
sites of, 22 
soft, of penis, 529 
Chancroid of penis, 529 
Charcot, intermittent hepatic fever 
of, cause of, 271 
Charcot *s joints, 863 
ChauSeur’s fracture, 759, 760 
Cheilotomy in chronic monarticular 
osteoarthritis, 883 
Chemosis, 118 
Chest, compression of, 697 
Chimney-sweeps’ cancer, 558, 935 
Cholangitis, suppurative, cause of, 
271 

Cholecystectomy : 

in typhoid carriers, 267 
technique of, 273 
Choleoystgastrostomy ; 

for carcinoma of pancreas, 284 
for gastric ulcer, 218 
Cholecystitis, 2 

acute, clinical features, 264 
treatment of, 265 
chronic, 265 

symptoms of, 266 
treatment of, 267 
non-obstruetive, acute, 264 
obstructive, acute, 264 
Cholecystography, 266 
Cholelithiasis. See Gall-stones. 
Chondroarthritis, 862 
Chordae, 528 
Chylorrhoea, 165 
Circumcision, technique, 527 
Clavicle, fracture of, 747 


Claw-foot, 925 

Cleft-palate, degrees of, 99, 100 
treatment of, Brophy’s opera- 
tion, 101 

Gillies-Fry operation, 102 
Bane’s operation, 101 
Bangenbeok’s operation, 101 
See also Hare-lip. 

Cline’s lateral splint, use of, in 
fractured tibia, 785 
Cloaca, persistence of, 375 
Clutton’s joints, 861, 862 

m congenital syphilis, 31 
Coccyx, fractures of, 771 
Cock’s peculiar tumour, 561, 937 
Codman’s disease, 895 
Coffey’s method of implanting 
ureters, 486 

modification of abdomino -peri- 
neal operation, 407 
Coin-catcher, 199 

Coley’s fluid m carcinoma of tonsil, 
193 

m periosteal sarcomata, 828 
Colic, append iculai*, 355 

differential diagnosis of, 356 
gall-stone, 269 
pseudo -biliary, 453 
renal, 459 

Colitis, ulcerative, chronic, 315 

treatment of, surgical, 315 
Collar-stud abscess, 94, 152, 153 
Colies’s fracture, 759, 760 
Colo-colic intussusception, 335 
Colon : 

carcinoma of, 325 

clinical features of, 326 
spread of, 325 
test of 023erability, 326 
treatment of, 328 

m relation to site, 328—329 
congenital dilatation of, 311 
diverticula of, 319. See also 
Biverticulosis. 

tuberculosis of, generalised, 318 
Colonic stasis, ganglionectomy in, 
667 

lumbar sympathectomy in, 667 
Colopexy of sigmoid for rectal 
prolapse, 380 

Colostomy m carcmoma of z*ectum, 
405, *406 

m diverticulitis, 322 
left inguinal, for imperforate anus, 
37 6 

permanent, for rectal stricture, 
402 

Colpotomy, posterior, in pelvic 
cellulitis, 7 
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Complement fixation tests, 73 
Co mpressedL-air rupture of colon, 315 
of rectum, 381 

Compression and concussion , diiffer- 
ential features of, 579 
cerebral, causes of, 580 
clinical features of, 581 
treatment of, 683 
Coneato’s disease, ascites in, 299 
Concussion and compression, 
differential features of, 579 
clinical features of, 579 
theories of, 578 
treatment of, 580 

Condyles of humerus, fractures of, 
758 

Condyloma ta of anus, 383 
infectious nature of, 24 
treatment of, 28 
Conjunctivitis, 2 

Constipation, chronic, in viscerop- 
tosis, 314 

Contracture, Dupuytren’s, 907 
Coope’s test m chronic pancreatitis, 
282 

Cope’s method m treatment of 
intussusception, 338 
Coronoid process of jaw, fracture of, 
745 

Corpuscles, red, 71 
Countryman’s lip, 105 
Courvoisier’s law, 271, 283 
Coxa plana, 831 

vara, causes of, 912 
treatment of, 914 

Cranial bones, inflammation of, 
acute, 565 
chronic, 565 

contents, escape of, in fracture of 
skull, 571, 572 

Cranio -cleido dystrophy, 834 
Cranio -pharyngeal tumours, 596 
Craniotabes, 801 
in rickets, 809 

Craniotomy, technique of, 589 
Crepitus in fractures, 726 
Cretinism, 168 

treatment of, 169 

Crile’s method of block dissection 
of neck, 137, 164 
of “ stealing ” the thyroid, 175 
Crises in acholuric j‘aundice, 244 
Dietl’s, 453 

Crutch palsy, jetiology of, 655 
in fractures, 732 

Cruveilhier’s sign, in saphena varix, 
423 

Cryptitis, 384 

Cubitus valgus and varus, 906 


Cubley’s tracheotomy tube, 185 
Curling’s ulcer, 235 
Cushing’s basophil© adenoma, 595 
Cut throat, 147 

complications of, 148 
sites of, 148 
treatment of, 147 

Cyanosis in acute pancreatitis, 
277 

Cylindroma, 59 

Cystectomy for bladder carcinoma, 
500 

Cystico -duodenal band, 314 
Cystitis, 495 
jB. coli, 497 

in spina] injuries, 606, 609 
mtramural, 497 
treatment, 496 
tuberculous, 497 
typhoid, 317, 497 

Cysto- diathermy for bladder papil- 
loma, 498 
Cystoscopy, 442 

in calculous anuria, 463 
in renal tuberculosis, 473 
in vesical calculus, 494 
m vesical diverticula, 488 
in vesi CO -intestinal fistulse, 489 
Cystotomy : 

suprapubic, for rupture of blad- 
der, 492 

for vesical calculus, 494 
Cysts, Baker’s, 47, 881, 883 
branchial, 156 
dental, 108 
dentigerous, 108 
median, over root of nose, 116 
Meibomian, 115 
of bil© ducts, 263 
of bones, 814 
of brain, 586, 591 
of breast, 680 
of epididymis, 537 
of hydatid of Morgagni, 538 
of intestine, 318 
of kidney, 448, 450 
of liver, 255 
of menmges, 586 
of mesentery, 305 
of mouth, 123 
of orbital margm, 115 
of ovary, diagnosis from ascites, 
299 

of ovary, lutein, 361 
of pancreas, 280 
of semilunar cartilage, 854 
of spleen, varieties of, 247 
pseudo, of pancreas, 280 
retention, 123 
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Cysts (coni*) : 

retention, of gland of Mont 
gomery, 673 
sebaceous, 937 

complications of, 937 
of scalp, 561 
of scrotum, 558 
removal of, 938 
thymic, 183 
thyroglossal, 182 


I>actylitis, syphilitic, 802 
tuberculous, 805 

Daw’s method in treatment of 
intussusception, 338 
Decompression of postei-ior fossa 
for cerebral tumour, 591 
Deformities, 898—928 

anatomical causes of, 898 
correction of, surgical procedures 
in, 898 

in acute infective osteomyelitis, 
796 

in fractures, 726 
spinal, 901 

Delirium tremens in fractures, 
731 

treatment, 732 
Dental cyst, 108 
Dentigerous cyst, 108 
Derbyshire neck, 171 
Dercum’s disease, causes of, 595 
Dermatol, use of, 67 
Dermoid, external angular, 115 
of mesentery, 305 
of scalp, 562 
post-anal, 377 
sublingual, 125 

Desmoid fibroma, treatment of, 44, 
437 

Diabetes : 

chronic pancreatitis with, 282 
insipidus, causes of, 595 
Diaphyseal aclasis, 835 
Diarrhoea in appendicitis, 357 
Diathermy : 

in carcinoma of oesophagus, 203 
in cavernous angioma, 88 
in chrome monarticular osteo- 
arthritis, 883 

in gonorrhoeal arthritis, 861 
rectal, in chronic gonorrhoea, 37 
surgical, of malignant disease of 
upper jaw, 114 
of rodent ulcer, 121 
of tongue, 133, 136 
Didotjs^operation for syndactylism. 


Dietl’s crises, 453 

Dilatation of oesophageal strictures, 
202 

of rectal strictures, 402 
of urethral strictures, 520 
Dislocations, congenital, 837 
fracture, of shoulder, 844 
pathological, 837 
traumatic, clinical features and 
treatment, 838 
unreduced, 839 
See also under names oj joints. 
Diverticulitis : 

clinical featui’es of, 320 
complications of, 321 
conditions simulating, 320 
definition of, 319 
hyperplastic, 320 
Meckelian, 311 
treatment of, 322 
types of, 320 
Diverticulosis : 

clinical features of, 320 
definition of, 319 
of appendix, 371 
Diverticulum, duodenal, 235 
pharyngeal, 194 
pressui'e, 194 
pulsion, 194 

Drainage, in appendicitis, 364 

in empyema, open and closed, 701, 
702 

in infections of hand, 943 
in pyo pericardium, 722 
DuBois abscesses, 183 
Dugas’ test for shoulder dislocation, 
842 

Duodenal ulcer : 

causing subphrenic abscess, 292 
clironic, 224 

conditions simulating, 227 
history in, 224 
following burns, 235 
perforated, 226 
treatment of, medical, 225 
surgical, indications for, 226 
methods for, 226 

Duodenectomy for duodenal ulcer, 
226 

Duodeno -gastrectomy, partial, for 
duodenal ulcer, 226 
Duodenum and stomach, 207—235 
occlusion of, congenital, 209 
ruptrire of, traumatic, 235 
surgical conditions of, 234 
Dupuytren’s classification of burns, 
69 

contracture, 907 
fracture, 788 
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Dupuytrerx’s splint, use of, in 
fractixres of ankle joint, 789 

iDwarjSsm, causes of, 594 
renal, 833 

I>ysenteries, treatment of, sizrgical, 
315 

Dyspepsia : 

appendicular, simulating duo- 
denal ulcer, 228 

chronic, causes of, pancreatitis, 282 
features of, in chrome gastric 
ulcer, 216 

Dysphagia in carcinoma of tongue, 
134 

Dyspnoea, following thyroid opera- 
tion, 176 

obstructive, relief of, 184 

Dystrophia adiposa genitalis, 
causes of, 695 

Dysuria in prostatic enlargement, 
503 


Ectopia vesicse, 485 
treatment of, 486 

Edebohl’s operation in Bright’s 
disease, 474 

Effusion : 

peritoneal, following spleen re- 
moval, 239 

pleural, following spleen removal, 
239 

or peritoneal in breast car- 
cmoma, 692 

Elbow- joint dislocations, 846 
fractures, 755 
tuberculosis, 878 

Electrolysis m cavernous angioma, 
89 

Elephantiasis • 

filarial, scrotal, 569 
neuromatosa, 51 

Elsberg’s method of extrusion of 
mtramedullary tumour, 633 

Embolectomy, 84 

in embolic gangrene, 65 
in prevention of gangrene, 68 
technique of, 721 

Embolism, 83 
fat, 83 

following injection of varicose 
veins, 88 
pulmonary, 718 

predisposing causes of, 719 
prophylaxis of, during opera- 
tion, 720 

post-operative, 720 
pre-operative, 720 
severity of, degrees of, 720 


Embolism (coni.) : 
pulmonary (coni.) : 

treatment of, by Trendelen- 
burg’s operation, 721 
results of, 83 
situations of, 83, 84 
Embolus, mesenteric, causing gan- 
grene, 342 

Emphysema, -surgical, in lung 
laceration, 697 
Empyema : 

acute, causes of, 699 

clinical features of, 699 
drainage in, open and closed 
methods, 701, 702 
needling of chest m, 700, 701 
treatment of, by rib resection 
and drainage, 700, 701 
bilateral, treatment of, 702 
chronic, causes of, 704 
treatment of, 704 

by operations on lung, 706 
by operations on chest wall, 
706 

diagnosis from subphrenio ab- 
scess, 294 

due to lung laceration, 698 
interlobular, treatment of, 703 
necessitatis, 700 
pneumococcal, 700 
postpneumomc, 700 
streptococcal, treatment of, 701 
synpneumonic, 700, 701 
Encephalocele, 563 
Endocarditis, 2 
ulcerative, 1 

Endosteal sarcomata, 824 
Endothelioma, 58 
of bursa, 897 
sites of, 58 
Enemata : 

administration of, injury to rec- 
tum in, 374, 381 
precautions in, 374 
varieties of, 373, 374 
Entamosbce lvistolyt%ca^ in tropical 
liver abscess, 252 

Enteritis, acute, diagnosis from 
intussusception, 337 
Enterocele, 409 
strangulated, 412 
relief of, 413 
Enteroptosis, 312 

kinks, membranes, and bands 
associated with, 313 
Enterostomy in chronic ulcerative 
colitis, 316 

Epididymectomy for chronic tuber- 
culous epididymo -orchitis, 547 
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Epididymis, cysts of, 537 
Epididymo -orchitis : 
acute, 544, 545 
j5. coli^ 545 

clinical features and treatment, 
545 

of mumps, 545 
post-operative, 545 
staphylococcal, 545 
tuberculous, 545 
typhoid and paratyphoiil, 
545 

chronic, 546 
syphilitic, 547 
tuberculous, acute, 546 

chronic, treatment, eoiisor\ a- 
tive, 547 

operative, 547 
physical signs, 551 
Epijiliysis : 

enlargement of, in rickets, SOS 
lower, of femur, sejiaration, 781 
of humerus, separation, 757 
of radius, separation, 762 
slipped, in coxa vara, 912 
ujiper, of femur, sejiaration, 776 
of tibia, separation, 784 
Epiphysitis, Calve’s, 833 
syphilitic, 801 
Epiplocele, 409 
Epispadias, 512 
Epistaxis in skull fractiu*e, 572 
Epithelioma, 935 
treatment of, 936 
Epulis, 110 

varieties and treatment, 110 
Erb’s paralysis, 652 
Ergot, gangi’ene from, 64 
Eruption, syphilitic, feature's of, 
24 

Erysipelas, 1, 11 

and acute osteomyelitis, differ- 
ential diagnosis of, 795 
complications of, 12 
migrans, 12 

symptoms and signs of, 11 
treatment of, 12 
Erythema induratum, 933 
Estlander’s operation for empyema, 
706 

Ethmoid, carcinoma of, 162 
sarcoma of, 114 
Eusol, 8 

Eve’s hypothesis of acute pan- 
creatitis, 276 
Ewing’s tumour, 825 
Exanthemata, acute, and acute 
osteomyelitis, differential diag- 
nosis of, 795 


Excision : 

in acute infective arthritis, 859 
111 tuberculous arthritis, 875 
Exercises m prevention of pul- 
monary embolism, 721 
Exomphalos, 428 
Exophthalmos, pulsating, 117 
Exostosis, subungual, 820 
Extradural tumours, 627 
Extramedullai-y tumours, 627 
Extremity : 

lower, deformities of, 908 
fractures of, 768 
upper, deformities of, 906 
fractures of, 747 
Eye, injuries, 118 
Eyeball, evisceration, 119 
excision, 118 

Eace, acute infection, 119 
and jaw”, fractures, 743 

including palate, 98—121 
carcinoma of, basal-celled, 120 
embryology, 98 
new’-growths, 120 
wounds, 119 

Eieeal concretion in appendix, 353 
Eieces xn chronn* pancreatitis, 282 
“ B'aggot ” metht)d m urethral 
strictures, 521 
Fat embolism, 83 

lu fractures, 731 
Feet : 

small bones of, tumours of, 817 
Ewing’s, 825 

Femoi'al ring, anatomical relations 
of, 420 
Femtu* : 

fractui’cs of, extracapsular, 774 
i ntracapsular, 772 
lower end, 781 
shaft, 776 
splints for, 778 
through trochanters, 775 
uj^per end, 772 

Fever, aseptic tra\unatic, in frac- 
tures, 731 

intermittent hepatic of Charcot, 
cause of, 271 

Fibroids, recairrent, 44, 891 
Fibro -lipoma, 46 
Fibroma, 43 
desmoid, 44 
hard, 43 
keloid, 44 

of abdominal wall, 437 
of muscles, 891 
recurrent, 44 
sites of, 43 
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Fibroma (cont,) : 
soft, 43 
types, 43 

Fibromatosis, gastric, 233 
Fibro- sarcoma, 54 
of bursa, 897 
of muscles, 891 
Fibrositis, 2, 890 

Fibula and tibia, fractures of, 786 
fracture of, 786 
Filiariasis, treatment of, 91 
Fingers : 

baseball, 889 

congenital deformities of, 908 
mallet, 766, 889 

terminal pulp compartment, in- 
fection of, 940 
trigger, 907 

Fmsterer’s sign in Keinbocb’s 
disease, 832 
Fistulse - 

acute abscess, 4 

treatment of, 4 

biliary, due to stone ulcerating 
through wall of gall bladder, 272 
post -operative, 272 
branchial, 165 
congenital, of lower lip, 102 
duodenal, 235 
faecal, 323 

complicating diverticulitis, 321 
gastro-jejunal-colic, 230 
median mental, 112 
milk, 675 

oesophageo -tracheal, 206 
parotid, sympathetic surgery in, 
667 

pel VI -rectal, 387 
pilonidal, 377 
post -anal, congenital, 377 
salivary, symptoms of, 142 
treatment of, 143 
thyroglossal, 181 
umbilical, 438 
urethral, 524 

vesico -colic, complicating diver- 
ticulitis, 321 
vesico -intestinal, 489 
Fistula-m-ano i aetiology of, 387 
blind external, treatment of, 390 
internal, treatment of, 390 
clinical features and diagnosis of, 
387 

definition of, 386 
multiple, 387 

treatment of, by excision, 389 
by fistulectomy, 389 
by laying open fistula, 388 
after-treatment, 389 


Fistula-in-ano (cont.) ; 

treatment of, by the seton, 390 
pre -operative, 388 
tuberculous, treatment of, 391 
with multiple openings, treat- 
ment of, 391 
varieties of, 386 
Fistulectomy, 389 
Fixation of fracture, 729 
Flat bones, chondroma of, 819 
Flat-foot, acquired, 918 
causes, 918 
congenital, 918 
treatment, stages of, 919 
Focal signs of cerebral abscess, 577 
Forearm, drainage of, in infections 
from hand, 943 
Foreign bodies : 

causing appendicitis, 351 
in air passages, symptoms, 186 
treatment of, 187 
in bladder, 495 
in oesophagus, 199 
in rectum, 381 
in stomach, 209 

Fournier, ano -rectal syphiloma of, 
383 

Fournier’s gangrene, 668 
Fovea coccygea, 376 
Fowler’s positions in treatment of 
peritonitis, 287, 288 
Fracture blisters, 787 
Fracture-dislocation of shoulder, 844 
Fractures, chauffeurs’, 759, 760 
clinical features, 726 
Colles’, 759, 760 
comminuted, 725 
complications, 725 
general, 731 

indications for operation, 738 
local, in blood-vessels, 737 
m bone, 732 
in joint, 735 
m muscle, 734 
m nerves, 737 
infection, 738 
new- growth, 734 
pressure sores, 737 
compound, 725 

indications for operation, 739, 
740 

dis-union, 732 
Dupuytren’s, 788 
greenstick, 726 
impacted, 726 

indications for operation, im- 
mediate, 739 

intermediate, 740 
remote, 742 
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Fractures {cont.) : 

Kocher’s pertrooliauteric, 775 
local ansestliesia m, metliod of 
mjectxon, 728 
mal-union in, 732 
march, 791 
non-union, 733 
treatment, 734 
of metatarsal bones, 789 
of tarsal bones, 780 
predisposing causes, general, 724 
local, 725 
simple, 725 

treatment, fixation, 729 
reduction, 727 
restoration of function, 730 
Smith’s, 760 
spontaneous, 726 

in osteitis deformans, 813 
treatment of, first-aid, 727 
Bohler’s method, 730 
union of, 727 
varieties of, 725 
See also wyider names of bones. 
Freyer’s method of prostatectomy, 
504 

“ Frog-faced man,” 115 
Frohlich’s syndrome, causes of, 595 
Frost-bite, 69 

Function, restoration of, in frac- 
tures, 730 
Funiculitis, 33 

acute epidemic, 536 
Furuncle, 929 
of face, 119 

Furunculosis of external auditory 
meatus, 929 

Galactocele, 680 

Gall bladder, infection, 1 

abnormalities of, congenital, 263 
and bile ducts, 263—284 
carcinoma of, 275 
complications in typhoid fever, 
317 

duplication of, 263 
inflammation of, 264 
mucocele of, 264 
rupture of, 263 
torsion of, 263 

Gallow’s splint, use of, in fractured 
femur, 779 
Gall-stones, 267 

causing intestinal obstruction, 
341 

chronic pancreatitis with, 281 
colic, 269 
impaction of, 271 
results of, 271 


Gall-stones (cont.) : 

in common dxiet, treatment of, 
274 

inaugural symptoms, 269 
physical signs, 270 
silent, 269 
treatment of, 273 
types of, 267, 268 
Ganglion, compound i)aliuar, 893 
simple, 893 
Ganghoiiectomy : 

cervieodorsal, technique of, 
669 

eervico-tboracie, in scleroderma, 
665 

in causalgia, 666 
in colonic stasis, 667 
m Hirschsprung’s disease, 667 
in infantile paralysis, 665 
m megacolon, 667 
in polyarticular osteoarthritis, 
665 

in Rajmaud’s disease, 665 
lumbai% in senile gangrene, 64 
in thrombo -angiitis obliterans, 
664 

technique of, 670 
technique of, 669 
thoracic, in retinitis pigmentosa, 
665 

Ganglioneuroma, 49 
Gangrene, 61 
diabetic, 65 
dry, 62 
embolic, 64 
ergot, 64 
Fournier’s, 558 
gas, 65 

treatment, 66 
m intussusception, 331 
infective, 65 
moist, 62 

physical and chemical causes of, 
68 

senile, 64 
symptomatic, 63 
traumatic, direct, 67 
indirect, 67 
treatment, 63 
varieties, 63 
Gastralgia, 212 
Gastrectomy, partial * 
for carcinoma, 223 
for gastric ulcer, 217 
Gastric tetany, 210 

ulcer, acute, clinical varieties and 
treatment of, 212, 213 
causing subphrenie abscess, 
292 



INDEX 


961 


Gastric tetany {contJ) : 
ulcer, chronic, 213 

complications of, acute, 219 
adherence and penetration 
to pancreas, 223 
carcinoma, 223, 232 
chronic, 222 

hour-glass stomach, 222 
intermediate, 221 
pyloric stenosis, 222 
conditions simulating, 227 
diagnosis of, 214 
history in, 214 
pathology of, in living, 213 
treatment of, surgical, 
methods employed, 217 
perforated, 219 
treatment of, 220 
treatment of, indications for 
operation, 216 
removal of plexus around 
coeliac artery, 665 
Gastritis, phlegmonous, acute, 
234 

Gastrocnemius, rupture of, 888 
Gastro-duodenostomy for duodenal 
ulcer, 226 

Gastro - 303 unostomy ; 
complications of, 229 
for duodenal ulcer, 226, 227 
for gastric ulcer, 217 
for pyloric stenosis, 222 
Gastro -photography in diagnosis of 
gastric ulcer, 216 
Gastroptosis simulating ulcer, 227 
Gastrostomy m oesophageal carci- 
noma, 202 
Gastro taxis, 212 
Gaucher’s disease, 245 
aetiology of, 59 

Genito -urinary complications of 
typhoid fever, 317 
Genu valgum, causes, 914 
treatment, 915 

Gestation, ectopic, diagnosis from 
appendicitis, 361 
Gigantism, causes of, 693 
Gillies-Fry operation for cleft- 
palate, 102 
Gingivitis, 109 
Glandulae concatenatae, 95 
Gleet, treatment of, 37 
Gl^nard’s disease, 312 
Globus hystericus, 203 
Glossitis : 

acute parenchymatous, 128 
acute superficial, 127 
chronic superficial, aetiology and 
clinical features, 128 


Glossitis {cont.) : 

chronic superficial, treatment, 129 
leukoplakia, 128 
parenchymatous, 891 
Glottis, acute oedema of, 184 
Glycerine enema, 374 
Glycosuria due to pituitary tu- 
mours, 596, 697 

Goitre, adeno -parenchymatous, 

setiology of, 171 
clinical featrires, 171 
treatment, 172 
adolescent, 170 
colloid, of puberty, 170 
endemic, 171 
exophthalmic, 173 

treatment of operative, com- 
plications of, 176 
post -operative treatment, 176 
prelimmary ligature of su- 
perior thyroid arteries, 175 
pre-operative regime, 174 
technique of, 175 
thyrotoxic, 173 

“ Golf -hole ” ureteric orifice, 91 
Gonococci, 2 , 32 
GonorrhcBa, 32 

acute, treatment of, 36 
chronic, treatment of, 37 
complications of metastatic, 36 
incubation period of, 33 
m female, chronic or latent stage, 
complications of, 35 
symptoms of, 34 
in male, acute stage, 33 
complications of, 33 
chronic or latent stage, 34 
complications of, 34 
treatment of, abortive, 36 
prophylactic, 36 
Granuloma inguinale, 530 
Gravel rash, 896 
Graves’s disease, primary, 173 

pre -operative treatment, 174 
symptoms and treatment, 
173, 174 
secondary, 177 

Grawitz’s tumour of kidney, 475, 
477 

Grey Turner’s sign m acute pan- 
creatitis, 278 

Gridiron incision for appendicec- 
tomy, 363 

Gum-elastic bougies, 620 
Gumma, endosteal, 804 
of anus, 383 
of brain, 586 
of testis, 548 
of tongue, 131 
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Gumrna {oo72t.) z 
pei'iosteal, 803 
synovial, local, 862 
treatment of, 25, 28 
Gummata and txibercnloiis cervical 
adenitis, differential diagnosis 
of, 152 

Gummatous ulc'er, diagnosis from 
varicose, 27 

Gums, h 5 ^ertrophy of, 109 
Gyna^comazia, 674 

Hfemangioma, 88 
Hremangiomata 
eiitaneoris, 120 
of mouth, 105, 126 
Hsematemesis : 

in acute gastric ulcer, 212 
in chronic gasti'ic ulcer, 215 
post-operative, 229, 240 
severe causes and treatment of, 
220 , 221 

Ha?matocele of testis, 538 

simulating malignant testis, 552 
Hacmatoma of breast, 675 
intramural, 435 
juxta- epiphyseal, 792 
perinephric, 451 
treatment of, 452 
Hsematuria, causes of, 440 
in bladder neoplasms, 498 
in injuries of kidney, 450 
in pro static enlargement, 503 
in renal calculus, 460 
in renal neoplasms, 477 
in renal tuberculosis, 472 
in vesical calculus, 493 
significance of, 440 
Hsemopentoneum, 250 
Haemophilia, 887 

treatment of, by snake venom, 887 
Haemorrhage, 75 

after tonsillectomy, 191 
arterial, primary, 76 
reactionary, 76 
secondary, 76 

folio wmg thyroid operation, 176 
intradural, 585 

menmgeal, middle, clinical fea- 
tures of, 581 

treatment of, 583 
venous, 77 
Haemorrhoids, 394 

aetiology and pathology of, 395 
arterial, 395 
cutaneous, 396 
external, 395* 

injection treatment contra- 
indicated, 400 


Hicmorrlioids {co7it,) : 

external, treatment of, 396 
varieties of, 396 
internal, 396 

complications of, prolapse, 398 
thrombosis, 398 
physical signs of, 397 
treatment of, by clamp and 
cautery, 401 

by clamp and suture, 400 
by injection, 399 
by simple ligature, 401 
by Whitehead’s operation, 
401 

intero -external, 394 
treatment of, 400 
pregnancy, 395 

prolapsed strangulated, treat- 
ment of, 398 
tlirombotic, 396 
varieties of, 394 

Ha>mostasis, importance of, in 
nerve suture, 639, 640, 641 
Hanno thorax, 697 

Hagner’s operation for aspermia, 
553 

Hair-ball of stomach, 209 
Hallux valgus, 896, 926 
Halstead principle in hernior- 
rhaphy, 416 

Hamilton’s ruler test for shoulder 
dislocation, 842 
Hammer- toe, 928 
Hand, apo-hke,” 657 

fascial spaces of, infections of, 943 
infections of, 939—946 
serious, 941 

after-treatment of, 946 
middle palmar space, boundaries 
of, 945 

infections of clinical fea- 
tures and treatment of, 
945 

pulp space, infections of, clinical 
features and treatment of, 940 
“ Simian,” 657, 658 
small bones of, H wing’s tumour 
of, 825 

tumours of, 817 

thenar space, boundaries of, 943 
infections of, 944 

clinical features of, 944 
treatment of, 944 
Hare -lip and cleft -palate : 
clinical features, 99 
sex incidence, 99 
treatment, 100 

double, associated with pre- 
maxilla, treatment, 102 



INBEX 


963 


Hare-lip (cont,) : 

lateral and bilateral, incidence, 99 
treatment of, Owen’s operation, 
102 

Hose’s operation, 102 
See also Cleft-palate. 

Harris’s lines, 836 

metliod of prostatectomy, 504 
Head, 560-598 

injuries, sequelae of, 680 , 
treatment of, 573 
Heart and pericardium, 722 
failure, ascites in, 299 
wounds of, 723 
treatment of, 723 
Heberden’s nodules, 880 
Hello -tlierapy : 

in abscess fistula and sinus, 6 
in carbuncles, 930 
in chronic tuberculous epididymo- 
orchitis, 547 

in chronic tuberculous peri- 
tonitis, 298 

in tuberculosis of colon, 318 
in tuberculous lymphadenitis, 153 
Henoch’s purpura, diagnosis from 
intussusception, 337 
Hepatic ducts, stones in, 270 
Hepatoptosis, 260 
partial, 260 

Heredity in hernia, 409 
Hernia, 408—439 
setiology of, 408 
clinical features of, 410 
coverings of, 410 
diaphragmatic, 434 
fatty, of linea alba, 432 
treatment of, 432 
femoral, 420 

bladder diverticulum in rela- 
tion to, 421 

clinical features of, 421 
differential diagnosis of, 422 
irreducible, diagnosis from en- 
larged femoral lymphatic 
gland, 424 

from femoral aneurism, 
424 

from irreducible inguinal, 
424 

from lipoma, 424 
from rupture of adductor 
longus, 424 

reducible, diagnosis from in- 
guinal, 422 

from obturator, 423 
from psoas abscess or bur- 
sa, 423 

from saphena varix, 423 


Hernia (cont)~ : 

femoral, strangulated, 426 
treatment of, 427 
surgical anatomy of, 420 
treatment of operative. Hey 
Groves’s operation, 426, 428 
inguinal (Lotheisen’s) op- 
eration, 425, 428 
lower operation, 425, 427 
treatment of palliative, 424 
gluteal, 434 

differential diagnosis of, 435 
incarcerated, 412 
incidence of, 408 
incisional, 433 

incarceration in, 431, 433 
inguinal, 414 
congenital, 414 
direct, 418 

indirect, aetiology of, 414 
clinical features, 414 
differential diagnosis of, 415 
treatment of, operative, 416 
palliative, 415 
oblique, 414 
special forms of, 41 8 
strangulated, 417 

treatment of, by taxis, 417 
operative, 418 
postural, 418 
surgical anatomy of, 414 
internal, causmg intestinal ob- 
struction, 343 
sites of, 343 
interparietal, 420 
interstitial, 420 

abnormalities associated with, 
420 

irreducible, 411 
taxis in, 412 
treatment of, 412 
Littre’s, 410 
lumbar, 434 

differential diagnosis of, 434 
obstructed, 412 
obturator, 433 
paraumbilical, of adults, 429 
incarceration in, 431 
pathological anatomy of, 409 
phantom, 434 

reducible, physical signs of, 410 
treatment of, 410 
Hichter’s, 409 

frequency of, 426 
sac of, 409 

contents of, 409 
sciatic, 434 

differential diagnosis of, 435 
sliding, 419 
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Hernia (contJ) : 

strangulated, 334, 412 
treatment of, 412 
treatment of, ox^eiative, 411 
palliative, 410 

truss for, particulars required 
when ordering, 415 
umbilical, 428 
congenital, 428 
infantile, 429 

in tuberculous peritonitis, 298 
Mayo’s operation for, 430 
strangulated, 431 
treatment of, 431 
varieties of, 428 
use of truss in, 410 
varieties of, 408 
ventral, 431 
lateral, 433 

Hernie-en-glissade, 419 
Hernioplasty, 411 

for indii’ect inguinal hernia, 416 
Herniorrhajihy, 411 

for indirect inguinal hernia, 416 
Herniotomy, 41 1 

for indirect inguinal hernia, 416 
Herpes, penile, 529 
Hesselbach’s triangle, 418 
Hexamine, use of, 468 
Hey Groves’s operation for femoral 
hernia, 426, 428 

Hibbs’s operation for Pott’s disease, 
623 

Hiccough, persistent, following 
spleen removal, 240 
Hilton’s method of treating abscess, 
4 

Hip -joint : 

congenital dislocation of, clinical 
features, 909 

treatment, manipulative, 911 
operative, 911 
palliative, 912 

dislocation of, anterior and pos- 
terior, 848, 912 
snapping, 890 
tuberculosis, 876 

differential diagnosis and treat- 
ment, 876 

Hirschsprung’s disease, 311 
ganglionectomy in, 667 
lumbar sympathectomy m, 667 
treatment of, 312 

Hodgen’s splint, use of, in fractured 
femur, 779 

Hodgkin’s disease, 96, 163 

and tuberculosis cervical adeni- 
tis, differential diagnosis of, 
151 


Hordeolum, 929 
Horse -shoe kidney, 446 
“ Hospital gangrene,” 123 
Hot-cross bun head? 801 
Housemaid’s knee, 895 
Houston’s values, 373 
Humerxis, fractux*es of lower end, 755 
shaft, 753 
upper end, 751 

Hunner's ulcer of bladder, 497 
Hunterian chancre, 22 
of lip, 104 
of penis, 529 

Hunter’s operation in aneurism, 81 
Hutchinson’s pill m syphilis, 29 
teeth, 802 
w^art, 24, 131 
Hydatids of liver, 255 
of mesentery, 306 
of pancreas, 280 
of spleen, 247 
Hydi'enceiihalocele, 563 
Hydrocele, acute, 536 

ietiology and varieties, 533 
bilocular, 534 
chylous, 536 
complications, 535 
congenital, 534 

in tuberculous peritonitis, 207 
diagnosis of, golden rule for, 534 
encysted, of cord, 534 
fluid, 533 
hour-glass, 534 
infantile, 534 
of breast, 92 
of canal of Nuck, 535 
of femoral hernial sac and irre- 
ducible femoral hernia, differ- 
ential diagnosis of, 424 
of hernial sac, 536 
post-operative, 558 
secondary, 536 

treatment of, operative, Jabou- 
lay’s operation, 536 
subtotal excision, 536 
tapping, 535 

tapping and injection, 535 
vaginal, 534 

Hydrocephalus, acquired, 564 
congenital, 563 
Hydronephrosis : 

aetiology and clinical features, 455 
complications, 456 
pathology, 454 

periarterial sympathectomy in, 
668 

presacral neurectomy in, 668 
rupture, 452 
treatment, 456 
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Hydrops in tuberculous arthritis, 
867 

Hydroureter, periarterial sympath- 
ectomy in, 668 
presacral neurectomy in, 668 
Hygroma, cystic, 161 
Hypersemia, artificial, in acute 
parotitis, 138 
Hypernephroma, 476 
Hyperthyroidism, post -operative, 

acute, 176 

Hypospadias, varieties and treat- 
ment, 512 
Hypothyroidism : 
adult, 169 
infantile, 168 

Hysteria, Joint complications, 866 

Ileo-csecal intussusception, 335 
Ileo -colic intussusception, 335 
Ileo -ileal intussusception, 335 
Ileum, atresia of, congenital, 333 
tuberculosis of, 317 
Ileus, adynamic, 343 
duodenal, chronic, 235 
paralytic, causes and treatment 
of, 343 
Iliac fossa : 

right, actinomycosis of, 371 
glands, inflammation of diag- 
nosis from appendicitis, 369 
Immuno -transfusion in septi- 
caemia, 73 

Impalement of rectum, 380 
Impotence, 553 

in prostatic enlargement, 502 
Incontinence, rectal, 380 
Industrial carcinoma of scrotum, 
558, 935 

Infantile paralysis. £lee Paralysis, 
infantile. 

Infections : 

m relation to treatment of Joint 
injuries, 860 

non-specific, and wounds, 1—10 
wound, 7 

Infectious diseases, specific, 11—37 
Influenza, abdominal, diagnosis 
from appendicitis, 359 
Injection : 

treatment of anal fissure, 393 
carbuncle, 931 
hsemorrhoids, 399 
hydrocele, 535 
rectal prolapse, 380 
trigeminal neuralgia, 644 
varicocele, 556 
varicose veins, 86 
Interphalangeal dislocations, 847 


Intertrigo, submammary, 679 
Intestinal obstruction, 2, 330—346 
acute, 330 

of new-born, 333 
treatment of, 332 

in varying circumstances, 
332 

acute-on-chronic, clinical fea- 
tures of, 342 

special complication of, 346 
treatment of, 342 
cause of death in, 331 
chronic, causes of, in adult, 346 
in child, 346 
classes of, 330 
due to adhesions, 340 
due to bands, 340 
due to gall-stones, 341 
due to internal herniae, 343 
due to invagination, 334 
due to mesenteric embolus and 
thrombosis, 342 
due to s ter eolith, 342 
due to strictures, 340 
due to volvulus, 333 
due to worms, 342 
theories of toxaemia in, 331 

in relation to treatment, 
331 

toxaemia m, alkalosis theory, 
331 

bacterial theory, 331 
chemical theory of, 331 
dehydration theory, 331 
tuberculosis of mesenteric 
glands causing, 304 
Intestines, 308—329 

adenomatous polypi of, 324 
caremoma of, 325 
congenital malformations of, 309 
diverticula of, 319. See also Hiver- 
tieulosis and Diverticulitis, 
embryology of, 309 
haemorrhage of, in typhoid, 317 
inflammation of, 315 
invagination of, 334. See Intus- 
susception, 
kinks of, 313 
lipomata of, 324 
lympho -sarcoma of, 324 
Meckel’s diverticulum of, 309 
neoplasms of, henign, 324 
malignant, 324 

obstruction of. See Intestinal 
obstruction. 

perforation of, in typhoid, 3 17 
pneumatosis of, 318 
rupture of, traumatic, 314 
small, cystic pneumatosis of, 318 
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Intestines {cont.) : 

small, neoplasms of, 324 
stricture of, 340 
volvulus of, 339 
stasis of, chronic, 314 
strictures of, 340, 341 
surgical anatomy of, 308 
tuberculosis of, 317 
volvulus of, varieties and treat- 
ment of, 339 

In tra -abdominal pressure, in- 
creased, 111 ad lo logy of liernia, 
409 

Intracranial pressure in cerebral 
abscess, 577 

Intradermic test in hydatid disease 
of liver, 257 

Intramedullary tumours, 628 
Intrathoracic neoplasms, 714 
Intubation, 187, 202 
Intussusception : 
acute, 334 

aetiology ot, 335 
varieties of, 335 
letiology of, 335 
gastro -jejunal, 230 
idiopathic, 337 
in adolescents, 337 
in infants, aetiology of, 335 
clinical features of, 336 
differential diagnosis of, 337 
treatment of operative, 337 
after-treatment, 339 
Intussusceptum, the, 334 
Intussuscipiens, the, 334 
Iodine in goitre, 172, 174 

therapy in actinomycosis, 154 
in goitre, 172 

Irritation, cerebral, causes and 
treatment of, 584 

Ischial tuberosity, fractures of, 770 


Jaboulay’s operation for hydrocele, 
536 

Jackson’s membrane, 314 
Jaundice : 

acholuric, 244 

treatment of, 245 
depth of, in impacted gall- 
stones, 271 

in carcinoma of pancreas, 283 
rare in acute cholecystitis, 264 
Jaws : 

and face, 98 

fractures of, 743 
false ankylosis of, 886 
lower, dislocation of, S3 9 
necrosis. 111 


Jaws : 

ostooinyelitis of, acutis 111 
chrome. 111 
upx^er, excision, of, 114 

malignant disease of, 112 

tlifforential diagnosis, 113 
treatment, 114 
sarcoma of, 113 

Jejiinostomv, temporary, for gastric 
ulcer, 218 
Joints : 

ankylosis of, false, (*auses, 736, 885 
treatment, 886 
true, causes of, 736, 886 
barometric, 882 
Charcot's, 863 
Clut ton's, 861, 862 
diseases of, 856—887 

acute infective arthritis, 850 
neuropathic, 863 
osteoarthritis, 879 
synovitis, 856 
syi^hilitic, acquireil, 862 
inherited, 861 
tuberculous, 8(>7 
effusions in, painless, 861 
in hysteria, 866 
in syringomyelia, 865 
injuries to, 837—855 
loose bodies in, 884 
treatment, 885 
neuropathic, 863 
penetrating wounds of, 859 

treatment, infection in rela- 
tion to, 860 

Jutte’s tube, use of, 211 

Kashiwado's test in ^elironic pan- 
creatitis, 282 

Kehr’s sign in rux^turetl siilcen, 238 
Keinboch’s disease, 832 
ICelly’s test in sajihena varix, 423 
Keloid, treatment of, 44 
Ketogenic diet in uriiiai-y infections, 
468 

Kidd’s U-tubo, use of, 482, 4S3 
Kidneys : 

abnormal renal vessels, 447 
treatment, 448 

abnoi*maUties of, congenital, 445 
adenoma of, 474 
and ureters, 440-480 
embryology of, 444 
angioma of, 474 

calculus, 457, A'ee Calculus, 
renal. 

carbuncle of, 469 
carcinoma of, 476, 478 

secondary dejiiosits in, 829 
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Kidneys (cont ) : 

congenital cystic, clinical fea- 
tures, 449 

cyst of, solitary, 450 
decapsulation in Bright’s disease, 
474 

effects of pro static enlargement 
on, 502 

embolism of, 84 
failure of, ascites in, 299 

clinical characteristics of, 441 
floating, 452 

Grawitz’s tumour of, 475, 477 
horse-shoe, 446 
infections of, 467 
injuries of, clinical features, 450 
rare, 452 
treatment, 451 

indications for operation, 451 
movable, 452 
crises in, 453 

treatment, operative, indica- 
tions and contraindica- 
tions, 454 
palliative, 454 
neoplasms of, 474 

clinical features, 477 
conditions simulating, 477 
treatment, 478 
unilateral, 478 

operations on, anterior route, 
479 

posterior route, 478 
pam, 440 

pelvis, papilloma of, 474 
pouch, Rutherford Morison’s, 292 
rupture of, intraperitoneal, 452 
sarcoma of, 476 
surgical, 468 

tuberculosis of, clinical features, 
470 

treatment, 474 
Wilm’s tumour of, 476, 477 
iCirschner’s wire m fracture of 
femur, 777 
“ Kiss cancer,” 498 
Klumpke’s paralysis, 652 
Knee-joint, dislocation of, 850 
internal derangement of, 851 
penetrating wounds of, 859 
tuberculosis of, 877 
Knock-knee, 914 
Kocher’s : 

method of treating shoulder 
dislocation, 843 

operation for tongue excision, 137 
Kohler’s disease, 832 
Kolhnann’s adjustable dilator, 37 
dilator, 520 


Kondol^on’s operation in lymphatic 
obstruction, 91 

Krukenburg’s tumours, aetiology of, 
232 

Kummel’s disease, causes of, 602 
Kyphosis, 905 

in Pott’s disease, 617 
m rickets, 809 
treatment, 905 

Lachrymal sac, mucocele of, 115 
Laminectomy : 

anaesthesia for, 632 
in spinal fractures, 609 
indications for, 630 
technique of, 631 
Lane’s first kmk, 314 
last kink, 314 

operation for cleft-palate, 101 
Langenbeek’s operation for cleft- 
palate, 101 

Laparotomy, lower, for rupture of 
bladder, 492 

Laryngectomy for carcinoma, 189 
Laryngo -fissure for laryngeal carci- 
noma, 189 
Laryngotomy, 185 
Larynx : 

affections of, in typhoid, 317 
and pharynx, 1 84--1 9 6 
carcinoma of, extrinsic, 189 
intrinsic, 188 
neoplasms, 188 
papillomata, 188 
syphilis, 187 
tuberculosis, 187 
Lavage, gastric, 211 
Leather -bottle stomach, 233 
Leontiasis ossea, 816 

differential diagnosis of , 113 
Leriche’s operation, 668 
Leucocytes 

eosinophile, 71 
polymorphonuclear, 71 
types of, 71 
Leucocythaemia, 247 
Leukaemia, lymphatic, 96 
Leukoplakia glossitis, 128 
of penis, 528 

Ligaments of knee-jomt, injuries of, 
852 

Ligature in contmuity, 77 
Limbs, embolism of, 84 
Linea alba, fatty hernia of, 432 
Linitis plastica, 233 
Lip, cancer of, 105 
carbuncle of, 104 
chancre of, 104 
chronic enlargement of, 103 



968 


INDEX 


Lip icont,) : 
cracked, 103 

treatment of, 103 
lower, congenital fistula? of, 102 
iiew-growths of, 105 
Lipiodol injection : 

in diagnosisof bronchiectasis, 713 
in diagnosis of ennpyema, 705 
in diagnosis of spinal canal 
tumours, 630, 631 

Lipoma, 45 I 

arboreseens, 47, 880 
circumscribed, 46 
extradural, 48 
iutra-articular, 47 
intraglandiilar, 48 
intramuscular, 47 
parosteal, 47 
subcutaneous, 46 
subfascial, 46 
submucous, 47 
subserous, 47 
subsynovial, 47 
diffuse, 45 

in suckmg-pad of infant, 126 
multiple, 45 
treatment of, 48 
Lister’s metal sound, 520 
Litholapaxy for vesical calculus, 
contraindications to, 494 
Lithotrite, Canny RiyaU’s, 494 
Littr^’s hernia, 410 
Liver, 249—262 
abscess of, 251 

in paratyphoid, 317 
paths of infection in, 251 
tropical, 252 

pathology and clinical 
features of, 252, 253 
treatment of, 254 
actinomycosis of, 255 
adenomata of, 259 
angiomata of, 258 
carcinoma of, primary, 259 
secondary, 260 
cirrhosis of, alcoholic, 261 
ascites in, 299 
atrophic, 261 

treatment of, Talma-Mo rison 
operation, 261 
Tannahill’s operation, 261 
eystadenoma of, 259 
cysts of, congenital, 259 
dislocated, 261 

enlargements of, table of, 262 
floating lobe of, 260 
‘‘ foaming,’’ 66 

function, cessation of, due to 
impacted gall-stones, 271 


Liver {cont.) : 

liejiatoma of, 259 
hobnail, 261 
hydatid tiiseasc ot, 255 
complications of, 258 
course of, 257 

pathology and clinical features 
of, 255, 256 
treatment of, 25S 
linguiforin lobe of, 260 
luclanoma of, secondary, 260 
movable, 261 

ne^oplawms of, ]>riniar 3 % 258 
secondary, 260 
Reulers lobe of, 261 
resection of portion <d*, 260 
rupture of, 241) 
sarcoma of, primary, 260 
secon(Uu\v, 260 

secondary deposits in, following 
removed of eyeball, 262 
syphilis of, 255 
tuV^erculosis of, 255 
wandering, 26 1 

Lobeetoiuy for lung t*ar<*inoina, 718 
Loewi’s mydriatic* test in acute 
pancreatitis, 277 

in chronic pancreatitis, 282 
Long bones . 

ehoridroniata of, 818 
periosteal sarcomata of, 825, 826 
Lorain’s syndrome, causes of, 594 
Lordosis, 905 

Lotheisen’s opt'ration for femoral 
h€»rnia, 425, 428 
Ludwig’s angina, 149- 150 

an<l cellulitis, differential diag- 
nosis of, 149 

Lugol’s solution in goitre, 172, 174 
Lumbar puncturt» : 
amesthesia, 633 
in bi'aiii injuries, 580, 583 
in spinal canal tumours, 630 
indications fur, diagnostic, 633 
therapeutic, 633 
technique of, 633 
Lungs : 

abscess of, causes of, 710 
clinical features of, 711 
treatment of, 711 

by bronchos<*opy, 712 
by lobectomy, 7 1 2 
by phrenic evulsion, 712 
by thoracoscopy, 712 
by thoracotomy, 712 
and pleura, infections of, 699 

injuries of, non -i^enc^t rating, 
697 

treatment of, 698 
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Lungs (conL) : 

pleura, injuries of, penetrating, &98 
treatment of, 699 
tumours of, benign, 714 

signs and symptoms of, 
715 

treatment of, 715 
carcinoma of, parenchymatous, 
718 

decortication of, in empyema, 706 
discission of, in empyema, 706 
embolism of, symptoms and 
treatment of, 84 
hernia of, 699 
laceration of, 697 

conditions supervening on, 697 
treatment of, 698 
tumours of, malignant, primary 
and. secondary, 714, 716 
Lupus verrucosis, 933 
vulgaris, 932 

Lymph gland, facial, adenitis of, 126 
Lymphadenitis : 

acute, treatment of, 93 
cervical, 151 

chronic, simple, treatment of, 93 
specific, 93 

treatment of, 94 
tuberculous, 151 
treatment of, 152 
Lymphadenoma, 96, 163 
treatment, 97, 164 
Lymphangieetasis, 91, 92 
Lymphangioma, capillary, 92 
cavernous, 92 
Lymphangioplasty, 91 
Lymphangitis, 1 

acute, symptoms and treatment, 
90 

chronic, 90 
of hand, 941 
Lymphatics • 

and lymphatic glands, 90—97 
carcinoma, 97 

chrome enlargement of, causes 
of, 95 

dilatation of congenital and ac- 
quired, 92, 93 
diseases of, 90, 93 
draining colon, 326 
obstruction of, causes of, 91 
results and treatment, 91 
syphilis of, 95 
tuberculosis of, 93 
Lymphocyte, 71 
Lymjdio -sarcoma, 55, 164 
* and tuberculous cervical aden- 
itis, differential diagnosis of, 152 
primary, 97 

61 


McBiirney’s point, 348 
McCarthy’s visual prostatic electro - 
tome, 505 

MacIntyre’s splint : 

use of, in fractured femur, 779 
in fractured tibia, 785 
Macro cheilia, 92, 103, 105 
Macro daotyly, 908 
Macroglossia, 92 

lymphangiomatous, 103, 132 
muscular, 127 
syphilitic, 131 
Madelung’s disease, 833 
Malgaigne’s bulgings, 419 
Malleolus, internal, fracture of, 786 
Mallet finger, 766, 889 
Manipulation : 

m congenital dislocation of hip, 
911 

in congenital torticollis, 900 
in deformities, 898, 900, 911, 921 
in fractured femur, 777 
in sacralisation of lumbar verte- 
bra, 626 
in talipes, 921 
March fractures, 791 
Marjolm’s ulcer, 936 
Marsupialisation of mesenteric 
cyst, 306 

with partial excision m ranula, 125 
Mass reflexes in spinal fractures, 
603, 607, 610 
Mast cell, 71 

Mastitis, carcinomatosis, 689 

chronic interstitial, clinical 
features, 681 
pathology, 682 
relationship to carcinoma, 
682 

treatment, 682 
from local irritation, 676 
from milk engorgement, 677 
of infants, 676 
of lactation, 677 
of puberty, 676 
Mastodynia, 681 

Mata’s operation in aneurism, 80 
Maxilla, inferior, fracture of, 745 
superior, fracture of, 743 
Mayo’s incision, 479 

operation for umbilical hernia, 430 
Mazoplasia, 681 
Meatotomy, 511 
Meatus, pin-hole, 511 
Meckel’s diverticulum, 309 

in aetiology of intussusception, 
335, 337 

inflammation of, 311 
inversion of, 311 
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Mediastinum : 

tumours of, benign, 714 

signs and symptoms of, 71o 
treatment of, 715 
malignant, primary and se- 
condary, 714 

Megacolon, ganglionectomy in, 667 
lumbar sympathectomy in, 667 
Meibomian cyst, 115 
Meliena, in gastric ulcer, 215 
severe, 221 
treatment of, 221 
Melanoma : 
benign, 56 
malignant, 56 
of lymphatics, 97 
sites of, 57 
treatment of, 57 

Melon-seed ” bodies in joints, 867, 
884 

Meninges : 

blood and ai-achnoid cysts of, 586 
endothelioma of, 586 
psammoma of, 586 
tubei*culoma of, 586 
tumours of, 586 
Meningioma, 586 
removal of, 590 
Meningitis : 

in spinal injuries, 611 
infective, acute, 574 
serosa circumscripta following 
spinal injury, 609, 611 
Meningocele : 

and meningo -myelocele, diag- 
nosis between, 614 
situations of, 562 
treatment of, 563 
types of, 613 
Meningo -myelocele, 613 
Mercuroebroxne, 8, 252 
Mercury in syphilis, 29 
Mesenteric glands : 

suppurating, 302 
tuberculosis of, 303 
types of, 303 
Mesenteric vessels : 
embolism of, 84 
embolus and thrombosis of, 
causing intestinal obstruc- 
tion, 342 
Mesentery : 
cysts of, 304 

complications of, 306 
treatment of, 306 
varieties of, 305 
neoplasms of, 306 
torsion of, 302 
wounds of, 302 


Mesoeolic band of Pringle, 314 
Metacarpal bones, fractures of, 765 
Metacarpo -phalangeal dislocations, 
847 

Metastases, rarity of, m rodent 
ulcer, 121 

Metatarsals, fractures of, 790 
Meteorism in injuries of kidney, 
451 

Micturition : 

frequency of, in prostatic en- 
largement, 503 
in renal tuberculosis, 472 
in vesical calculus, 493 
significance of, 440 
Mikulicz’s disease, 145 

operation for careuioma of colon, 
329 

operation in cardiospasm, 205 
Milk in setiology of tuberculosis, 303 
iodised, preparation of, 154 
Milroy’s disease, 92 
Miner’s elbow, 895 
Molar gland, mixed tumour of, 126 
Moles, pigmented and hairy, 120 
Molluscum fibrosuin, 50 
Monk’s method of intestinal lo- 
calisation, 309 
Mononuclear cell, 71 
Montgomery, gland of, retention 
cyst of, 673 

Moon’s turretod molar, 31, 802 
Morgagni, hydatid of, cyst of, 538 
Morris’s bitrochautoric measure- 
ment, 910 
incision, 478 

Mouth and tongue, 122-137 
carcinoma, 126 
cysts, 123 
infections, 122 
tumours of, mixed, 126 
Mule-spmrier’s cancer, 558 
Mulford’s serum in anthrax, 15 
Murjihy’s sign in gall-stones, 270 
Muscles, arm, innervation of, 652 
contusion of, 888 
hernia of, 890 
inflammation of, 890 
injuries of, 888 
lipomata of, 891 

paralysis of, due to nerve divi- 
sion, 637 
rupture of, 888 
tendons and bursin, 888-897 
tumours of, 891 
Myelinic neuroma, 49 
Myelitis in spinal injury, 609, 610 
Myelocele, 613 
Myelomatosis, 823 
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Myositis, acute suppurative, 890 
fibrosa complicating fracture, 735 
ossificans, 891 

complicating fracture, 735 
rheumatic, 890 
syphilitic, 891 
tuberculous, 891 
Myxoedema, 169 
facies of, 170 

iNTsevo-lipomata, 46 
INTsevus, capillary, 88 
lymphatic, 92 
simple, 120 
spider, 88 

N^asal bones, fracture of, 744 
INTaso -pharynx, tumour of, 114 
N’atiform head, 801 
Keck, 147-166 

actinomycosis of, 153 
block dissection of, Crile’s 
method, 137, 164 
cellulitis of, 7, 149 
haemangioma of, deep cavernous, 
162 

lymphadenitis of, 151 
malignant glands of, 162 
solitary lymph cyst of, 162 
tuberculous glands of, 151 
TSTeedling in subphrenic abscess, 
294, 295 

K51aton’s line, 772, 774 
Keo-salvarsan : 

treatment of anthrax, 15 
of syphilis, 28 
Keotropm, use of, 468 
Kephrectomy for renal neoplasms, 
478 

Kephrolithotomy, 461 
Kephropexy, 454 

Kephrostomy for calculus anuria, 
463 

JSTerves, 636-642 

anastomosis of, 642 
anchoring of, 640 
auditory, fibroma of, 586 
circumflex, injuries of, 654 
compression of, 636 
concussion of, 636 
contusion of, 636 
cranial, injuries of, 643 

in skull fracture, 671, 572, 573 
cutaneous, external, injuries of, 
660 

division of, 637 

complete, results of, immedi- 
ate, 637 
remote, 637 
incomplete, 639 

61 * 


Nferyes {cant.) : 

division of, treatment of, by 
primary suture, 639 
by secondary suture, 639 
dorsal, twelfth, injuries of, 659 
eighth, injuries of, 647 
eleventh, injuries of, 648 
fifth, mjuries of, 644 
fourth, injuries of, 643 
friction of, results of, 636 
ilio -inguinal, injuries of, 660 
injuries of, 636 

irremediable, treatment of, by 
amputation, 642 
by anastomosis, 642 
by arthrodesis, 642 
by tendon transplantation, 
642 

mterosseous, posterior, injuries 
of, 657 

laryngeal recurrent, mjuries of, 
648 

injuries to, durmg thyroid 
operation, 177 

median, mjuries of, at wrist, 658 
clinical features of, 657, 658 
musculo -spiral, injxiries of, clini- 
cal features of, 656, 656 
in axilla, 655 
in elbow, 667 

in musculo -spiral groove, 656 
ninth, injuries of, 647 
of Bell, mjuries of, 655 
olfactory, injuries of, 643 
optic, injuries of, 643 
peripheral, injuries of, 654 
phrenic, avulsion of, in pulmon- 
ary tuberculosis, 708 
technique of, 650 
popliteal, external, injuries of, 
clinical features of, 661 
internal, injuries of, 661 
rupture of, 637 

sciatic, great, mjuries of, clinical 
features of, 660 

seventh, injuries of, cranial, 646 
extracranial, 646 
intracranial, 645 
sheaths, fibrosarcoma of, 586 
sixth, injuries of, 645 
special, 643—671 
spinal, injuries of, 650 
suture of, primary, technique of, 
639 

results of, factors influencing, 
641 

secondary, technique of, 640 
tenth, injuries of, 647 
third, injuries of, features of, 643 
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Nerves (cont-) : 

twelfth, mj lines of, 649 
ulna, injuries of, at elbow, 658 
at wrist, 659 

clinical features of, 658, 659 
Nervous system . 

parasympathetic, 663 
sympathetic, anatomy of, 661 
ganglionated trunks, 662 
postganglionic fibres, 662 
preganglionic fibres, 662 
sympathetic, surgery of, an- 
festhesia for, 663 
cervico dorsal ganglionec- 
tomy, 669 

ganglionectomy, 669 
indications for, 663 

cu'culatory disturbances 
663 

painful conditions, 665 
secretory disturbances, 
666 

to relieve spasm, 667 
lumbar ganglionectomy, 
670 

periarterial neurectomy, 
668 

presacral neurectomy, 668 
ramiseotion, 669 
Neuralgia, trigeminal, 644 

treatment of, by injection, 644 
operative, 644 
Neurasthenia : 

and movable kidney, 453 
and varicocele, 555 
traumatic, 609, 611 
Neurectomy, periarterial, technique 
of, 668 

presacral, m hydronephrosis, 668 
m hydro ureter, 668 
in retention of urine, 668 
in visceral pam, 666 
technique of, 668 
Neuro-blastoma, 49 
Neurofibromatosis ; 
generalised, 51 
plexiform, 51 
Neuroma, 49 
amputation, 51 
false, 49 
diJKuse, 60 
local, 49 
myelinic, 49 
true, types of, 49 

New-born, acute intestinal obstruc- 
tion of, 333 
Nipple : 

abnormalities of, congenital, 672 
absence of, 672 


Nipple (coni,) : 
chancre of, 673 
cracked, 673 

discharges from, abuorinal, 673 

eczema of, 673 

Paget’s disease of, 673, 691 

and eczema, differential diag- 
nosis, 69 1 
jiapilloma of, 673 
retention eyt^t of gland of Mont- 
gomery, 673 
retraction of, 672 
supernumerary, sites of, 672 
Norinaeol, use of, 209 
Nose, meclian cyst over, 116 
Nuck, canal ot, hydroc*eie of, 535 
Nutrient enema, 374 

Ochsner-Sherren (delayed) treat- 
ment of acute appendicitis, 365 
results of, 368 
selection of cases and ex- 
ceptions to, 365, 366 
Oclisner’s method of treating jicrito- 
nitis, 289 
Odontomes, 107 
treatment of, 108 
varieties of, 107 
Qilsophagoscope, 199 
OGsophagoseopy, 198 
in cardiospasm, 204 
OEsophagus, 197—206 

abnormalities of, congenital, 205 
carcinoma ot, 199 

clinical features, 200 
diagnosis, 201 
pathology, 200 
site of, 201 

treatment, palliative, 201 
radical, 203 

diseases of, investigation of, 107 
diverticula of, 206 
foreign bodies in, 199 
injuries of, 205 
measurements of, 1 07 
obstruction of, acute, 190 
causes of, 198 
chronic, 199 
paralysis of, 206 
pouch of, 194 
stricture of, simple, 205 
spasmodic, 203 
tumours of, simple, 206 
varices of, 206 

Oil of turpentine in frost-bite, 68 
Olive “Oil enema, 374 
Omentocele, 409 
strangulated, 412 
relief pf, 413 
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Omentopexy in liver cirrhosis, 261 
Omentum, great, 301 
torsion of, 302 

Omphalo -mesenteric duct, 309 

obliterated, causing orbstruction, 
340 

patent, 310, 311 

Ophthalmia neonatorum, symptoms 
and treatment, 35 
Opisthotonus in tetany, 16 
Orbit, cellulitis of, 6, 118 
cysts of, 115 

tumours of, classification of, 116 
clinical features, 116 
glioma, 116 
melanoma, 116 
Orchidectomy, 542 

for malignant disease of testis, 551 
palliative, for malignant testis, 550 
with partial scrotectomy m 
chronic tuberculous epididymo- 
orehitis, 547 

Orchido-coelioplasty, 542 
Orchidopexy, technique, 541 
Orchitis, syphilitic, physical signs, 
551 

Orr’s treatment of acute osteomye- 
litis, 799 

Os calcis, apophysitis of, 832 
fractures of, 789 
Os magnum, dislocation of, 846 
Osgood’s disease, 832 
Osteitis deformans, 810 

changes in bones in, 810—812 
clinical features, 812 
complications and treatment, 
813 

fibrosa, generalised, aetiology of, 
183 

varieties of, 813 
tuberculous, 805 
Osteoarthritis : 

acute polyarticular, 879 
chronic monarticular, 880 
polyarticular, 880 
clinical features, 882 
complicating fracture, 736 
following spinal injuries, 611 
of big toe-joint, 927 
pathological changes, 880 
polyarticular, ganglionectomy in, 
665 

treatment, 883 

Osteochondritis juvenalis, 830 
of nasal septum, 801 
Osteo-chondromata, multiple con- 
genital, 835 

Osteoclasis m rickets, 810 

manual, for curvature of tibia, 916 


Osteoclastoma, 820 
Osteogenesis imperfecta, 724, 817 
Osteomalacia, 815 
hunger, 810 
Osteomyelitis : 

acute mfective, clinical features, 
794 

complications of, general, 795 
local, 796 

differential diagnosis, 794 
pathology, 793 
predisposing causes, 792 
treatment, 798 

indications for amputation, 
800 

Wmnett Orr method, 799, 800 
acute, of vertebra, 616 
acute traumatic, 801 
of jaws. 111 

ofskull, causes and treatment, 565 
subacute, 801 
syphilitic, 804 
typhoid, 317 

Osteotomy for genu valgum, 915 
for rickets, 809, 810 
for talipes, 922 
Otitis media, 2 

oausmg cerebral abscess, treat- 
ment of, 577 
Ovary, apoplectic, 361 

cyst of, diagnosis from ascites, 299 
ruptured lutem cyst of, diagnosis 
from appendicitis, 361 
Owen’s operation for hare-lip, 102 
Ox^uria vermic%dari3 causing ano - 
proctitis, treatment of, 382 

Paget’s disease of hone. See 
Osteitis deformans, 
of nipple, 673 

and eczema, differential diag- 
nosis, 691 

theories of causation, 691 
treatment, 692 
of penis, 532 
recurrent fibroid, 44, 891 
Pam, abdommal, in tuberculosis 
of mesenteric glands, 303 
in acute infective arthritis, 857 
pancreatitis, 277 
in anal fissure, 392 
in carcinoma of pancreas, 283 
in fractures, 726 
in gall-stones, 269 
in osteitis deformans, 812 
in renal calculus, 459 
in renal tuberculosis, 472 
in urinary affections, 440 
in vesical calculus, 493 
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Paiia (co/i^.) : 

referred, in. liver abscess, 253 
in renal calculus, 460 
visceral, presacral neurectom\ 
in, 666 

Palmar fascia, contraction of, 007 
Pancreas, 276 
calculi of, 280 
carcinoma of bead of, 283 
clinical features, 283 
treatment of, 284 
van den Bergh reaction in, 
284 

cysts of, 280 

clinical features and treatment 
of, 281 

gastric ulcer, penetration into, 
223 

injuries to, 280 
Pancreatitis . 
acute, 276 

clinical features of, 276 
tests m, 276, 277, 278 
treatment of, 278 
post-operative, 279 
eh.ro me, clinical features of, 281 
conditions associated with., 281 
tests for, 282 
treatment of, 282 
types of, 281 
subacute, 279 
suppurative, 279 
Panophthalmitis, 6 
Papilloma, 42 
sites of, 43 

Paracentesis peritonei, 300 
Paralysis, Erb’s, 652 

facial, causes of, 646, 647 
infantile, 922 

ganglionectomy in, 665 
stages of, 923 

treatment, stage of paralysis, 
923 

stage of recovery, 924 
stationary stage, 924 
Kllumpke’s, 652 
Paraphimosis, treatment, 527 
Paraplegia : 

in osteitis deformans, 811 
in Pott’s disease, 618, 621 
Parasyphilis : 

examination in, 863 
treatment, 864 
Parathyroids, 182 

and suprarenals in relation to 
Paget’s disease, 813 
extirpation of, results, 183 
in relation to polyarthritis, 880 
tumours of, 183 


Paratyphoid fevtu% surgical compli- 
cations of, 317 

Paro ny chia, prophylaxis, and 
treatment, 9 39, 940 
Parosteal, sarcomata, 824 
Parotid tumour : 
mixed, 144 

treatment of, 145 
Parotitis, acute, 139 

treatment of, operative, 139 
chronic, 139 
111 typhoid, 317 
sub -acute, 139 
suppurative, 139 
Parrot’s nodes, 801 
Parson’s knee, 895 
Patella, dislocation of, 850 
fraettues of, 782 

Patent omj^halo -mesenteric duct, 
310, 311 
uraebus, 438 

Pauchet’s operation for gastro- 
ptosis, 228 

Paul’s operation foi' carcinoma of 
colon, 329 

for volvulus of sigmoid, 339 
Pavr’s membrane, 314 
“ Peau d’orange,” 91, 687, 692 
Pedicle grafting, 61 
Pel-Ebstem syndrome, 97 
Pelvic abscess complicating peri- 
tonitis, 290 
Pelvis, cellulitis of, 7 
chondroma of 819 
deformities of, in rickets, 809 
false, fractures of, 769 
fractures of, incomplete, 770 
true, fractures of, 769 
Pelvo -pro static carcmoina, 507 
Penis ; 

abnormalities of, congenital, 526 
amputation of, complete and 
partial, 532 
carcinoma of, 530 

clinical features and treatment, 
531 

chancroid of, 529 
fracture of, 530 
herpes of, 529 
Hunterian chancre of, 529 
leukoplakia of , 528 
Paget’s disease of, 532 
soft chancre of, 529 
soft sore of, 529 
strangulation of by rings, 530 
venereal warts of, 529 
Peptic ulcer. See Grastne and 
Buodenal. 

Pericarditis, suppurative, 722 
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Pericardostomy, technique of, 722 
Perioranitis, 565 
syphilitic, 565 

Perineal operation for rectal car- 
cinoma, 406 
Perineum, split, 380 

Period of illusion ” in perforated 
gastric ulcer, 220 
Periostitis, 2 
acute, 792 
traumatic, 724, 792 
Perisplenitis, 248 
Peritheliomata, 58 
Peritoneal effusion : 

following spleen removal, 239 
in breast carcinoma, 692 
Peritoneum, 285—301 
carcinoma of, 300 

secondary, ascites in, 299 
neoplasms of, 300 
pseudo -myxoma of, 301 
rupture of hepatic hydatid cyst 
into, 258 
Peritonitis, 2 
acute, 285 

clinical features of, 286 
complications of, 290 
paths of bacterial invasion, 285 
treatment of, Fowler’s position 
in, 287 

Ochsner’s method, 289 
operative, 288 
proctoclysis, 288 
chronic, 297 
diffuse, 286 

general, due to bursting of 
diverticulum, 320 
gonococcal, 296 
localised, 286 

but diffusing, 286 
pelvic, due to bursting of diver- 
ticulum, 320 
pneumococcal, 295 
treatment of, 296 
streptococcal, primary, 296 
tuberculous, acute, 297 

chronic, omentum in, 301 
origm of infection, 297 
treatment of, 298 
varieties of, 297 
Perthes’ disease, 831 
Pes cavus, 925 

stages of, and treatment, 926 
Phagadaena, 528 
Pharyngeal pouch, 162, 194 
treatment of, 195 
Pharynx, diverticulum of, 194 
lesions of, 188 
Phimosis, 526 


Phlebitis in typhoid fever, 317 
Phlebolith, formation of, 85 
“ Phossy jaw,” 112 
Phrenic evulsion in tuberculosis, 
technique of, 650, 708 
Pick’s disease, ascites in, 299 

association of perisplenitis with^ 
248 

Pied forc6, 791 

Piles. See Haemorrhoids. 

Pin-hole ureteric orifice, 445 
Pituitary body, 592 

defi.oiency of anterior lobe, Re- 
sults of, 594 

of posterior lobe, results of, 
595 

development and structure of, 
592 

function of ^aTs anterior ^ 593 
of pars nervosa, 695 
of pars tuber aUs, 595 
over-activity of anterior lobe, 
results of, 593 
tumours of, 596 

adeno-caromoma, 597 
adenoma, 595 
cranio -pharyngeal, 696 
mtrasellar, 597 
mixed adenomata, 597 
suprasellar, 597 
treatment of, 697 

Pleura, contusionof, 697. See also 
Ltungs and pleura. 

Pleural effusion : 

followmg spleen removal, 239 
in breast carcinoma, 692 
Pleurisy, dry, causes of, 697 
Pneumatosis, cystic, of small in- 
testines, 318 

Pneumaturia, diverticulitis causing, 
321, 489 

in vesico-mtestinal fistulas, 489 
Pneumocele, 699 
Pneumococci, 1 

Pneumolysis, technique of, 710 
Pneumonia, aetiology of, 2 

early, and pleurisy, diagnosis 
from appendicitis, 359 
hypostatic, in fractures, 732 
m spinal injuries, 607, 609 
Pneumothorax, artificial, technique 
of, 707 

causes of, 697 
Poker back, 625 

Polya operation, anterior, for gas- 
tric ulcer, 217 

posterior, for gastric ulcer, 218 
Poly cystoma, 448, 680 
Polymazia, 674 
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Polyp, rectal, 49 | 

Polyserositis, ascites in, 299 
Portal obstruction, ascites in, 299 
Porter’s treatment of cavernous 
hsemangioma of neck, 162 
Post -allantoic gut, imperfections in 
development of, 375 
Posterior fossa, decompression of, 
for cerebral tumours, 591 
nerve root, division of, 631 
Potassium iodide in syphilis, 29 
Potato tumour, 163 
Pott’s disease, 618 

abscess formation in, 618, 619, 
621 

clinical features of, 617 
complications, of general, 621 
local, 621 

features of, in cervical regions, 
619 

in lumbar region, 619 
in thoracic region, 619 
signs of, 618 
symptoms of, 617 
treatment of, conservative, 622 
operative, Albee’s operation, 
623 

Hibb’s operation, 623 
fracture - dislo catio n , 7 87 
Pouch, oesophageal, 194 
pharyngeal, 162, 194 
post-prostatic, 502 
Pregnancy, early, diagnosis from 
appendicitis, 359 
injection treatment contraindi- 
cated, 88 
pyelitis of, 466 
Priapism, persistent, 528 
Pringle, meso colic band of, 314 
Procidentia, 379 
Proctoclysis in peritonitis, 288 
Prootodseum, imperfections in 
development of, 375 
Proctorraphy for rectal prolapse, 
379 

Proctotomy, linear, for stricture, 402 
Prolapsus ani, 377 
recti, 379 

Prostate calculi, 609 

carcinoma of, secondary deposits 
in, 829 

treatment, 507 
types, 507 

enlargement of, aetiology, 502 
clinical features, 502 
effects on bladder and urethra, 
601 

effects on kidneys and sexual 
organs, 602 


Prostate {contS) : 

enlargement of, treatment of, 
catheterisation, 505 
Oiierative, 503. See also 
Prostatectomy* 
imlliative, 505 

permanent suprapubic drain- 
age, 505 

fibro-myoadenoma, 502 
relationships and divisions of, 501 
sarcoma, 508 
Prostatecstorny : 

complications, 505 
Harris’s method, 504 
perineal (Young), 504 
results, 505 

suprapubic, comjili catio ns of, 
urethra stricture, 523 
suprapubic, one-stage (Preyer), 
504 

suiDrapubie, “ open,” one-stage 
(Thomson- Walker), 504 
transurethral partial, 505 
two -stage, 504 

Prostatic bar, treatment, 506 
Prostatism without enlargement, 
506 

Prostatitis, 2 
acute, 508 
chronic, 508 
tuberculous, 509 

Protein shock as test for vasodila- 
tation, 663 

“ Proud-flesh,” prevention of, 61 
Pruritis ani, treatment of, 394 
Psammoma, 58 
Pseudo -appendicitis, 358 
Pseudo -biliary colic, 453 
Pseudo -coxalgia, 831 
Pseudo-myxoma peritonei, 301 
Pseudo -pancreatic cysts, 280 
Pseudo -paralysis, 802 
Pseudo -stricture of uretlira, 523 
Psoas bursa, 881 

Psycho-analysis in hysterical 
joints, 866 

Ptosis, right-sided, 314 
Puberty, colloid goitre of, 170 
Puerperal fever, 1 
Pulmonary embolism, 84, 718 
Purgatives, abuse of, causing axi- 
pendicitis, 351 
Purpura, 245 

confusing terminology of, 245 
diagnosis of rash, 246 
treatment of, 247 
types of, 246 

with intestinal symptoms, diag- 
nosis from intussusception, 337 
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P-ustule, malignant, 14 
of face, 119 
Pyaemia, 8, 861 
portal, 261, 294 
Pyelitis, 2 
acute, 466 

treatment, 466 
chronic, 467 
of pregnancy, 466 
Pyelography, excretion, 442 
in injuries of kidney, 451 
m abnormal renal vessels, 447 
m renal neoplasms, 477 
in renal tuberculosis, 473 
instrumental, 444 
in ureteric calculus, 465 
Pyelonephritis, 468 
Pyelotomy for calculus, 462 
Pylephlebitis, clinical features of, 
251, 252 

diagnosis from subphrenic ab- 
scess, 294 
treatment of, 252 
Pyloric stenosis : 

complicating gastric ulcer, 222 
of infants, 207 

treatment by Rammstedt’s 
operation, 208 
Pylorus, carcinoma of, 233 
Pyogenic organisms, 1 
Pyonephrosis, 469 
Pyopericardium, causes of, 722 
treatment of, by pericardostomy, 
722 

Pyorrhosa alveo laris, 109 
Pyuria in renal calculus, 460 

Quadriceps extensor, rupture of, 888 
Quinine hydrochloride injection of 
varicose veins, 87 
Quinme urethane mjection of hydro- 
cele, 537 
Quinsy, 191 

Radiographs, dental, 106, 107, 109 
Radium treatment : 

of capillary nsevi, 88 
of carcinoma of bladder, 500 
of breast 695 
of larynx, 189 
of lip, 105 
of oesophagus, 202 
of pancreas, 284 
of penis, 531 
of prostate, 507 
of rectum, 406 
of thyroid, 180 
of tongue, 136 
of carotid tumour, 163 


Radium treatment (cont.) : 
of epithelioma, 936 
of keloid, 44 
of leucocythsemia, 247 
of Imgual lymphangioma, 132 
of lymphosarcoma, 97, 164 
of periosteal sarcoma, 828 
of rodent ulcer, 121, 935 
Radius and ulna fractures, 764 
congenital absence, 907 
dislocation of upper end, 846 
fractures of head or neck, 758 
lower end, 759, 760 
shaft, 759 
Radon therapy : 

of carcinoma of pancreas, 284 
of cerebral tumours, 591, 598 
of Paget’s disease of perns, 532 
of periosteal sarcoma, 828 
Railway spine, 611 
Ramisection, technique of, 669 
Rammstedt’s operation, 208 
Ranula, deep or plunging, 125 
simple, 124 

treatment of, 125 
Raynaud’s disease, 63 
ganglionectomy in, 665 
von Recklmghausen’s disease, 61, 
813 

R4clus , disease of, 690 
woody phlegmon of, 149 
Rectum : 

and anal canal, 373—407 

abnormalities of, congeni- 
tal, 375 

embryology of, 374 
mfiammations of, causes 
and treatment of, 381 
tuberculosis of, 383 
abscesses of, 384 
carcinoma of, 403 

clinical features of, 405 
pathology of, 404 
site of, 404 

treatment of, by abdomino- 
perineal operation, 406 
by perineal operation, 406 
by radium, 406 
palliative, 405 
exammation of, 373 
foreign bodies in, 381 
incontinence of, 380 
treatment of, 380 
injuries of, 380 

treatment of, 381 
neoplasms of, classification of, 
402 

papilloma of, 403 
polypus of, 403 
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Rectum (cont ) : 

prolapse of, complete, 379 

treatment of, by colopexy of 
sigmoid, 380 
by excision, 380 
by linear cauterisation, 

379 

by pararectal injections, 

380 

by proctorrapby, 379 
diagnosis from intussuscex^tion, 
337 

incomplete, aetiology of, 377 
clinical features and treat- 
ment, 377, 378 
exciting causes in children 
377 

stricture of, causes of, 401 
simple, 401 

clinical features, 401 
treatment of, 402 
syphilis of, 383 
tumours of, 402 
villous, 403 
Rectus abdominis : 

divarication of, 431 
rupture of, 436, 889 
Reduction of dislocation, 835 
of hip-joint, 848 
of fracture, 727 

open, in congenital dislocation of 
hip- joint, 911 

Reflexes in spinal- cord injuries, 603, 
607, 610 

Rejuvenation, 553 
Renal dwarfism, 833 
Retinal embolism, 83 
Retinitis pigmentosa, thoracic 
ganglionectomy in, 665 
Retroperitoneal fossse in relation 
to internal hernia, 343 
lipomata and sarcomata, 307 
space, 306 

Rheumatism, gonorrhoeal, 861 
Rhinorrhoea, traumatic, 572 
Rhizotomy, posterior, 631 
Rib. cervical, 157 
chondroma of, 819 
fractures of, 766 
Richter’s hernia, 409 
frequency of, 426 
Rickets, 807 

clinical features, 808 
late, 810 
scurvy, 810 
treatment of, 809 
Rickety rosary, 809 
Riedel’s disease, 181 
lobe, 260 


Risus sardonious in tetany, 16 
Rodent ulcer, 53, 933 

clinical featui'es and treatment 
of, 934 
of face, 120 

treatment of, 121 
Rose’s operation for hare-lqi, 102 
Round worms, treatment of, 38:5 
Rovsiiig’s sign. Ill appendicular 
obstruction, 355 
111 gastro ptosis, 228 
Rutherford Morison’s kidney pouch, 
292 

Ryle’s small stomach tube, 211 

iSacral puncture, technique of, 634 
Saeralisation of lumbar vertebra, 
626 

Sa<‘ro -iliac tuberculosis, 875 
Bacrum, fractures of, 771 
Salih’s test in chronic jiancrcatitis, 
282 

Salivary glands : 

affections of, 138—140 
mixed tumours of, 144 
Salpingitis, diagnosis from ajipen- 
dicitis, 360 

Salt solution, administration of, in 
peritonitis, 288 

Saphena varix, diagnosis from 
femoral hernia, 423 
signs of, 423 
Sajihenous hum, 423 
Sarcoma, 53 
aetiology of, 54 

and carcinoma, differences in, 54 
melanotic, 53 

microscopic appearance of, 56 
myeloid, 53 
sites of, 55 
spindle-celled, 55 
jSee also under narnefit of organs 
and regions* 

Sauerbruch’s method of thoraco- 
plasty, 710 

Sayre’s method of treating frac- 
tured clavicle, 748 
Scalds and burns, 69 
Scalp, 560 

anatomy of, 560 
blood-supply of, 560 
cellulitis of, 6 
cirsoid aneurism of, 561 
dangerous area of, 561 
dermoid cysts of, 562 
epithelioma of, 562 
fibrosarcoma of, 562 
haematoma of, 560 
infection of, spread of, 560 
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Scalp (cont.) : 

lipomata of, 661 
melanorciata of, 662 
papillomata of, 562 
sebaceous cysts of, 561 
wens of, 561 

Scapula, chondroma of, 819 
fractures of, 749 
winging of, 665 

Scars, epithelioma formation in, 
features of, 936 

Sch4d4’s operation for empyema, 
706 

Schillmg differential blood count, 72 
Schlatter’s disease, 832 
Schoemaker’s operation for gastric 
ulcer, 218 

Scleroderma, cervico- thoracic gang- 
lionectomy m, 665 
Sclerosis, diffuse, of bone, 805 
Scoliosis : 

acquired, classification of, 901 
in Pott’s disease, 617 
in rickets, 809 
static, 902 

treatment of, stages of, 902, 
903 

treatment of, 905 
Scrotum, carcinoma of, 558 
elephantiasis of, 669 
idiopathic gangrene of, 668 
sebaceous cysts of, 558 
watering-can,” 524 
Scurvy rickets, 810 
Sebaceous : 

glands, lesions of, 937 
horn, 937 

Secretory disturbances, sympathetic 
surgery in, 666 

Semen, absence of spermatozoa in, 
553 

Semilunar cartilage : 
cyst of, 854 
dislocation of, 847 
injuries of, treatment, 853 
Seminal vesiculography, 554 
Seminoma, 651 

Sensation, loss of, in nerve division, 
638 

Sentinel pile and anal fissure, 391, 
392, 393, 396 
Septicsemia, 8 
Serum ; 

anti-gas-gangrene, 10, 66, 331, 352 
antistreptococcal, 6, 8, 12 
antitetamc, 10, 18, 17, 66 
Sesamoid, dislocation of, 850 
Seton treatment of fistula-imano, 
390 


Sexual • 

hyperactivity, senile, m prostatic 
enlargement, 503 
organs, effects of prostatio en- 
largement on, 602 
Sherren’s triangle m appendicitis, 
354, 365 

Shock, in bwns, 69 
in fractures, 731 
in ruptured spleen, 238 
in ruptured urethra, 517 
Shoulder : 

congenital elevation of, 906 
joint, dislocation of, 841 
complications, 845 
fracture, 844 
recurrent, 844 
special tests for, 842 
treatment, by K o c h e r ’ s 
method, 843 
by open reduction, 843 
by traction, 843 
varieties, 842 
tuberculosis of, 878 
Sprengel’s, 906 
Sialography : 

m parotid calculi, 141 
in salivary fistula, 142 
Sigmoid, volvulus of, 339 
Sigmoidoscopy : 

m diagnosis of carcinoma of colon, 
327 

of colitis, 315 

Signe de Dance, in intussusception, 
336 

Sinus, acute abscess, 4 
treatment of, 4 
median mental, 112 
Skin, 929-938 

carcinoma of basal-celled, 
933 

squamous- celled, 935 
grafting, 120 
in burn, 70 
in xilcers, 61 
pedicle method, 61 
Thiersch method, 61 
infections of, acute, 929 
chronic, 932 
new-growths of, 933 
Skull, 662 

carcinoma of, secondary, 566 
fractures of, 566 
anterior fossa, 572 
base of, causes of, 571 
clinical features of, 571 
middle fossa, 573 
posterior fossa, 573 
treatment of, 573 
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Skull {contJ) : 

fractures of, vault of, depressed, 
compound, 570 

pond-sliaped, 570 
simple, 569 
elevated, 571 
fissured, compound, 568 
simple, 567 
inflammation of, 565 
new- growths of, 566 
tuberculous disease of, 565 
Sloughing in erysipelas, 12 
in spinal cord injury, 604 
Smith-Petersen’s nail, in fracture of 
femur, 773 
Smith’s fracture, 7 60 
Smoker’s patch, 128 
Snail track ulcers, 24, 131 
Snake venom in haemoiiliilia, 887 
Snapping hip, 890 
tendon, 819 
Snufdes, 801 
in syphilis, 30 

Soap and water enema, 373 
Sodium morrhuate injection of 
varicose veins, 87 
of varicocele, 557 
salicylate injection of varicose 
veins, 87 

Sore, soft, of penis, 529 
Souttar’s tube in oesophageal car- 
cinoma, 202 

Spermatic cord, encysted hydrocele 
of, 534 

Spermatocele, 537 
Spina bifida : 

embryology of, 612 
occulta, 612 

complication, of, 615 
treatment of, 614 
types of, 612 

Spinal canal, tumours in, eauda 
equina, features of, 629 
clinical examination of, 628 
diagnosis of, 629 
electrical reactions of, 629 
extradural, 627 
extramedullary, 627 
intramedullary, 628 
lower cervical region, features 
of, 629 

lower dorsal region, features 
of, 629 

lumbar cord, features of, 629 
recognition of level of, 628 
upper cervical region, features 
of, 628 

upper dorsal region, features 
of, 629 


Spinal iconic) : 
concussion, 610 
cord injuries, 610 

cauda equina, results ot, 605 
cervical region, results of, 604 
concussion, 610 
dorsal region, results of, 604 
luemorrhage in, 610 
lumbar region, results of, 605 
results of, reflexes, 603 
motor, 603 
sensory, 603 
trophic, 604 
visceral, 603 
shock, period of, 607 
Spine, 598—635 

diseases of, inflammatory, 616 
dislocations of, 599 
bilateral, 600 

treatment of, 601 
dislocations of, treatment of, 600 
true, 599 

fracture -dislocation of, 602 
f racturesof, clinical features of ,605 
complete, 602 
complications of, 609 
compression, 601 
incomplete, 601 
prognosis of, iactors govern- 
ing, 603 

treatment of, 606 

by immobilisation by plaster, 
607 

by laminectomy, indications 
for, 609 

metastases in, 626 
osteomyelitis ol, acute, 616 
saeralisation of, 626 
sarcoma of primary, 626 
secondary deposits in, 626 
sprains of, 599 

tuberculous disease of. See 
Pott’s disease, 
tumours of, 626 
innocent, 626 
malignant, 626 
typhoid, 317 

Spinocame, composition ainl dosage 
of, 633 

Spirochceta 'oalhdn, 21 
Spleen, 236-249 
abscess of, 241 
cysts of, varieties of, 247 
embolism of, 84 
enlargement of, ascites in, 299 
table of, 249 
‘‘ hard-bake,’* 96, 164 
infarction of, 240 
mmiature, 237 
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Spleen {cont.) : 
movable, 241 
new-growths of, 247 
pedicles of, 236 
torsion of, 241 
ruptxire of, m typlioid, 317 

post-operative complications, 
23d 

signs of, 238 
spontaneous, 240 
treatment of, 239 
types of, 237 
wandering, 241 
Splenectomy, 236 
efBects of, 237 

in chronic lympathic leukaemia, 96 
in von Jaksch’s anaemia, late 
results of, 244 
indications for, 248 
Splenic artery, aneurism of, 240 
puncture, 241 

Spleniculi, hypertrophy of, follow- 
ing splenectomy, 237 
Splenomegaly, Egyptian, 244 
Splmts for fractured femur, 778 
for fractured tibia, 786 
Spondylitis, 624 
deformans, 880 
gonococcal, 624 
osteo arthritic, 624 
rheumatic, 624 
Spondylolisthesis, 906 
Sprains, 837 
SprengePs shoulder, 906 
Staphylococci, varieties of, 1 
Staphylococczts pyogenes ^ 1 
Status lymphaticus, 183 
Steatorrhoea in chronic pancreatitis, 
282 

Steinach’s operation, 553 
Steinmann’s pin in fracture of 
femur, 777 
Stenosis, pyloric : 

complicating gastric ulcer, 222 
congenital, 207 

treatment by Rammstedt’s 
operation, 208 

S ter eolith causing intestinal ob- 
struction, 342 

Sterility, male, causes of, 663 
Sterno- clavicular joint, dislocation 
of, 840 

Sternomastoid tumour, 160 
Sternum, fractures of, 768 
Stierlin’s hlling defect, 318 
Stiles’s incision in cervical rib, 159, 
160 

Still’s disease, 879 

lymphatic enlargement in, 96 


Stomach and duodenum, 207— 235 
carcinoma of, 230 

atrophic scirrhus, 231, 233 
body of, clinical types, 232 
clinical features of, 232 
differential diagnosis of, 233 
encephaloid, 231 
following ulcer, 223, 232 
modes of spread, 232 
pathology of, 231 
scirrhus, 231 
treatment of, 233 
cellulitis of, acute suppurative, 234 
dilatation of, acute, 209 
treatment of, 210 
foreign bodies m, 209 
hour-glass, complicating gastric 
ulcer, 222 
lavage of, 211 
leather-bottle, 233 
neoplasms of, 230 
benign, 234 
sarcoma of, 234 
ulcer of. See Grastrio ulcer, 
volvulus of, 235 
Stomatitis, acute catarrhal, 122 
aphthous, 122 

Stools, red-currant jelly, in intus- 
susception, 336 
Strangury m renal coho, 459 
Streptococci, 8 
varieties of, 1 

Sir eptocooeus pyogenes^ 6, 11 
Student’s elbow, 896 
Stunning, theories of, 578 
Styes, treatment of, 929 
Subastragaloid, dislocation of, 861 
Submaxillary gland, tumours of, 145 
Subphrenio abscess, 291 
Sullivan’s operation, AValton’s 
modification of, 275 
Suprapubic : 

catheterisation, technique of, 483 
puncture with hollow needle, 483 
Supra-renal : 

body, extirpation of, 480 
cortex, tumours of, 480 
Sweatmg, excessive, sympathetic 
surgery m, 666 

Syme’s operation for tongue exci- 
sion, 137 

Symond’s tube in oesophageal carci- 
noma. 202 

Sympathetic nervous system. See 
Nervous system, sympathetic. 
Sympathectomy, effect on circula- 
tion, 663 

lumbar, in colonic stasis, 667 
in Hirschsprung’s disease, 667 
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SympiXthec'tomy (coni.) : 

lumbar, in megaeolon, 667 
periarterial, iii eausalgia, 666 
in hydronephrosis, 668 
in hydroureter, 668 
Syndactylism, 908 
Synovial : 

fluid as loose body in joint, 884 
membrane in tuberculous disease, 
867 

injiu'y of, 851 
villous processes of, 884 
Synovitis, 856 
gummatous, 862 
syphilitic, 861 
traumatic, 851 
Syphilis, 21 

clinical features of, primary 
stage, 22 

secondary stage, 23 
tertiary stage, 25 
congenital, 30 

signs of, bones, 31 

central nervous system, 32 
ear, 31 
eye, 31 
joints, 31 

mucous membranes, 30 
skin, 30 
teeth, 31 
treatment of, 32 
of larynx, 187 
of liver, 256 
of lymphatic glands, 95 
of muscles, 891 
of testicle, 547 
of tongue, 130 
precipitation tests in, 22 
treatment of, 21, 27 
general, 27 
local, 27 
specific, 28 

Wassermann reaction in, 21 
Syringomyelia, joint complications. 
865 

Syrmgo -myelocele, 613 

Talipes : 

acquired, 920 

clinical features, 921 
congenital, 920 

clinical features, 921 
treatment, 921 
varieties of, 920 

Talma-Morison operation for liver 
cirrhosis, 261 

Tannahill’s operation for liver 
cirrhosis, 261 

Tannic acid treatment of burns, 69 


''rarsectomy for talipes, 922 
Taxis, contraindicated in strangu- 
lated femoral hernia, 427 
in irreducible hernia, dangers of, 
412 

in strangulated inguinal hernia, 
417 

*‘tTudgment of Solomon” 
method, 417, 418 
Teeth, abscesses of, 106, 107 
caries of, 106 
Hutchinson’s, 802 
impacted, 105 
Moon’s, 31, 802 
supernumerary, 105 
Tendon sheaths, affections of, 891 
tumours of, 894 
Tendons, displacement of, 890 

fixation in infantile paralysis, 925 
injuries of, 890 

of Achilles, affection of bursa 
under, 895 
operations on, 894 
shortening, 895 
snapping, 819 
transplantatio n , 89 5 

in infantile paralysis, 924 
in nerve injuries, 642 
Tennis elbow, 889 
leg, 888 

Teno -synoviomata, 894 
Teno -synovitis, acute infective, 892 
simple, 891 

suppurative, signs of, 941 
treatment of, 942 
incisions for, 942 
tuberculous, 892 
Tenotomy : 

in infantile paralysis, 924 
open and subcutaneous, 894 
Teratomata, 39 
Test meals in diagnosis ; 

of complications of gastric 
ulcer, 222, 223, 224 
of duodenal ulcer, 225 
of gastric ulcer, 214, 215 
of gastroptosis, 228 
Testes and their annexie, 533-“559 
Testis : 

abnormalities of congenital, 539 
anterior inversion of, 539 
ante verted, tuberculosis of, simu- 
lating malignant tostis, 552 
carcinoma of, 548 
development of, 539 
ectopic, 539, 543 
fibrosis of, 648 
fungus, 548 
gumma of, 548 
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Testis {cont.) : 

hsematocele of, 538, 552 
imperfect descent o±, 539 
pathology, 639 
inflammation of, 544 
injuries of, 538 
laceration of, 539 
maldeseended, 539 
clinical features, 540 
deflmtion of, 541 
in. interstitial hernia, 420 
symptoms and complications, 
541 

torsion of, 543 
treatment of, surgical, 541 
malignant disease of, clinical 
features, 548 

conditions simulating, 552 
physical signs, 552 
treatment, palliative orchi 
dectomy, 550 

radical operation, 551 
neoplasm of, and old clotted 
hsematocele, differential diag 
nosis, 538, 550 
sarcoma of, 97, 548 
swellings of, differential diag- 
nosis, 551 
teratoma of, 548 
torsion of, 541, 543 

differential diagnosis, 543 
recurrent, 544 
treatment, 644 

Tetanus, 15 

acute, symptoms of, 16 
and strychnine poisonmg, differ- 
ential diagnosis, 16 
chronic, 17 
clinical types of, 16 
delayed, 17 
head, 17 
local, 17 
neonatorum, 17 
treatment of, curative, 18 
prophylactic, 17 
symptomatic, 17 

Tetany, setiology of, 183 

following thyroid operation, 
177 

gastric, 210 

Thiersch’s method of skin grafting, 
61 

Thomas’s knee splint, use of, in 
fractured femur, 778 
splint, use of, in fractured tibia, 
785 

Thomson-Walker’s method of pros- 
tatectomy, 504 
urethrotome, 521 


Thoracic duct, surgery of, 165 
Thoracoplasty, technique of, 709 
Thorax, 697-^723 

Thorburn’s gravitation paraplegia, 
610 

Thro mbo -angiitis obliterans, 64 
lumbar ganglionectomy in, 664 
Thro mbo -phlebitis : 

acute infective, injection treat- 
ment contramdicated, 88 
of cavernous sinus, aetiology of, 104 
Thrombosis : 

causing gangrene, 64, 342 
deep, injection treatment contra- 
indicated, 88 

venous, predisposition of, 85 
results of, 85 
Thrush, 122 
Thymus, 183 

tumours of, 183 
Thyro glossal cyst, 182 
fistula, 181 

tract, anomalies of, 181 
Thyroid gland : 

adenoma of, clmical features, 
177 

treatment, 179 

carcinoma of, secondary de- 
posits in, 830 
treatment, 180 
varieties, 180 

Crile’s method of “ stealing,” 
175 

diseases of, 167 
ectopic, 182 

and aberrant, 167 
inflammation of, 181 
lingual, 133, 167 
neoplasms of, 177 
sarcoma of, 97 

thyroglossal duct, parathyroid 
and thymus, 167—183 
Thyroiditis, 181 

acute and chronic, 181 
ligneous, 181 

Thyrotomy for laryngeal carci- 
noma, 189 

Tibia and fibula, fractures of, 786 
curvature of, 808, 916 
fractures of lower end, 786 
shaft, 785 
upper end, 784 

overgrowth and curvature of, 
syphilitic, 802 
Tic douloureux, 644 
Tillaux’s triad, 305 
Tissues, iron content of, following 
splenectomy, 237 
Toldt’s membrane, 314 
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Tongue, angioma of, 133 

carcinoma ot, clinical features, 
133, 134 
spread of, 135 
symptoms of, 134 
treatment of, 135 

cervical glands in relation to, 
137 

excision of, operations for, 136 
geo graphical , 130 
inflammation of, 127 
injuries of, 127 
lymphangioma of , 132 
neoplasms of, benign, 132 
papilloma of, 132 
precarcinomatous conditions of. 
135 

sarcoma of, 137 
syphilis of, primary, 130 
secondary, 130 
tertiary, 131 
tuberculosis of, 130 
tumours of, malignant, 133 
ulcers of, 131 
malignant, 132 
specific, 132 
varieties of, 132 
Tongue-tie, 127 
Tonsillectomy, 190 
Tonsils, carcinoma of, 193 
hypertrophy of, 189 
infection of, 1 
sarcoma of, 193 
Torek’s operation, 542 
Torticollis : 

acquired, causes and varieties, 899 
aetiology of, 161 
congenital, 899 
treatment of, 900 
Tourniquet test in purpura, 246 
Toxaemia, 8 

Trachea, wounds of, 148 
Tracheotomy, 185 
indications for, 186 
TransiHumination of hydrocele, 535 
Transurethral resection of prostate, 
505 

of prostatic bar, 506 
of prostatic calculi, 510 
Trauma in aetiology of hernia, 409 
Trench mouth, 122 
Trendelenburg’s : 

operation for pulmonary em- 
bolism, 721 
for varicose veins, 88 
test, 910 

Trigger finger, 907 

Trismus, impacted tooth causing, 106 

Trochanters, fracture through, 775 


Trophic changes in nerve division, 
638 

Truss for hernia, particulars re- 
quired when ordering, 415 
Tuberculosis, ano -rectal, 383 

causing intestinal obstruction, 
340 

cutis am, 383 
endosteal, 805 
of breast, 679 
of bursoB, 896 
of intestines, 317 
of kidney, 470 
of larynx, 187 
of liver, 255 
of lymphatic glands, 93 
of mesenteric glands, 303 
ot muscles, 891 
of peritoneum, 297 
of seminal vesicles, 555 
of skin, 932 
of skull, 565 
of tendon sheaths, S92 
of testicle, 545, 546 
of tongue, 130 
periosteal, 806 
pulmonary, 707 

treatment of, by artificial 
pneumothorax, 707 
by phrenic evulsion, 708 
by pneumolysis, 710 
by thoracoplasty, 709 
Tuffier’s tube, use of, 68, 78 
Tumours, 38—59 
alveolus, 110 
blastomata, 40 
causation of, 38 
classification of, 39 
Cock’s peculiar, 561, 937 
definition of, 38 
Swing’s, 825 
innocent, 40 
malignant, 40 

methods of spread of, by blood- 
stream, 41 

by gravity, 42 
by inoculation, 42 
by local extension, 40 
by lymphatics, 41 
by physiological propul- 
sion, 42 

recurrence after operation, 42 
of antrum, 113 
of naso -pharynx, 114 
of upper jaw, 112 
teratomata, 39 
“ turban,” 69 

See also under names of organs 
and regiofis. 
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Tunica vaginalis, rare affection of, 
d36 

Turpentine enema, 373 

Twisted wire operation ’’ m sa- 
livary fistula, 143 

Typhoid carriers, cholecystectomy 
in, 267 

Typhoid fever and acute osteo- 
myelitis, differential diag- 
nosis of, 795 

surgical complications of, 317 

Ulcerations and gangrene, 60—70 
Ulcer, anastomotic, 230 
Curling’s, 235 

duodenal. See Duodenal ulcer. 

gastric. See Gastric ulcer. 

gas tro -jejunal, 230 

injection, 87 

jejunal, 230 

non-specific, 60 

saddle -back, 213 

stomach. See Gastric ulcer, 

tuberculous, of ileum, 317 

of rectum and anal canal, 383 
Ulna and radius, fractures of, 764 
fractures of, 762 

Ultra-violet treatment of skin 
tuberculosis, 933 
Umbilicus, adenoma of, 439 
diseases of, 437 
fistulae of, 437 
Urachus, patent, 438 
Ursemia in pro static enlargement, 

503 

Urea concentration test, 442 
Ureter and kidneys, 440 

carcinoma of, primary, 478 
pain, 440 
rupture of, 452 

transplantation of, in ectopia 
vesicse, 486 
Urethra : 

abnormalities of, congenital, 511 
and penis, 511—532 
bulbous, ruptime of, 513 
complications, 514 

extravasation, treatment 
of, 617 

treatment, 514 
calculus of, 624 
carcinoma of, 526 
development of, 511 
diverticula of, 525 
effects of prostatio enlargement 
on, 601 

false passages, 519 
female, caruncle of, 526 
stricture of, 526 


Urethra (cont.) : 
fistula of, 524 

intrapelvic, rupture of, 515 
complications, 617 
treatment, 515 

occlusion of, following rupture, 
517 

papilloma of, 625 
pro static, calculi in, 509 
pseudo -stricture, 623 
rupture of, 513 

strictures and valves of, con- 
genital, 511 

strictures of, clmical features and 
diagnosis, 519 
complications of, 523 
congenital, 511 
following rupture, 514 
post-gonorrhoBal, 618 
post-operative, 523 
post-pro static, 623 
rare, 523 
traumatic, 623 
treatment of, dilatation, 620 
excision, 622 

external urethrotomy, 523 
internal urethrotomy, 521 
varieties, 618, 623 
Urethritis, 2 
anterior, 33 

treatment of, 36 
chronic female, 626 
granular, female, 526 
posterior, 33 

treatment of, 37 

Urethroscopy m diagnosis of stric- 
ture, 519 

Urethrotome, Thomson-Walker’s, 
621 

Urethrotomy : 

external, for strictures, 623 
internal, for strictures, 521 
technique, 522 
Urinary : 

affections, symptoms of, 440 
investigation, 441 
Urine : 

acute retention, aetiology, 481 
treatment, 482—484 
antiseptics, 468 

collection of, for examination, 473 
examination of, 441, 473 
extravasation of, deep, following 
rupture of urethra, 618 
subcutaneous,f ollowing rupture 
of urethra, 514 

superficial, following rupture of 
urethra, 517 

in acute pancreatitis, 278 
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Urine (con^.) : 

in clironic panc-reatitis, 
incontinence of, 484 
retention of, in prostatic en- 
largement, 5Q3 
pi'esaeral nfeurectom^ in, 668 
with, overflow, 484 

in prostatic enlargement, 
503 

Urotropine administration of : 

in acute infective meningitis, 
574 

in head injuries, 574 
Uterus, pain m, presacral neurec- 
tomy m, 666 

Vaccine therapy : 

of abscess fistula and sinus, 5 
of actinomycosis, 21 
of carbuncles, 930 
of cystitis, 496 
of gonococcal arthritis, 861 
of pruritus am, 394 
of styes, 929 

Vaginitis, gonorrhcBal, 35 
Varicocele : 

clinical features, 555 
injection treatment of, 556 
treatment of, 556 

Varicose ulcer, diagnosis from 
gummatous, 27 

Varicose veins. See Veins, varicose. 
Varix, aneurismal, 82 
Vas, ligature and division of, in 
chronic tuberculous epididymo- 
orchitis, 547 

Vasodilatation, tests for, heating 
the body, 664 

tests for, protein shock, 663 
Vasomotor changes in nerve divi- 
sion, 638 
Vasotomy, 554 
Veins, thrombosis of, 85 
varicose, 85 
of leg, 85 

treatment of, palliative, 86 
treatment of, injection, 86 
complications, 87 
contraindications, 88 
sequelae, 87 
technique, 87 

operative, Trendelenburg’s 
operation, 88 
Venereal wart, 529 
Ventriculography in cerebral tu- 
mour, 588 

Vermiform appendix, 347-372. Sec 
also Appendix. 

Vertebrae, See Spine. 


Vesico-iiitestinal fistuhe, 489 
Vesieuhe seimnales, 554 
Vesicxilectomy by inguinal route, 
555 

Vesiculitis, acute, 554 
chronic, 554 
tuberculous, 55.5 
Vesiculography, seminal, 554 
Vesiculotomy, 554 
Vincent’s angina, 122 
Visceroptosis, general, 312 
maternal, 312 
virginal, 313 
Vitelline duct, 309 
Volkmaun’s ischseniic contracture 
complicating fracture, 735 
VoUoilus neonatorum, 333 
Vomiting, vicious circle, after 
gastro-jejunostomy, 229 
Von tJaksch’s anaemia, 243 
Voronoff’s operation, 553 

Walton’s modification of Sullivan’s 
operation, 275 

ojieration foi' gastric ulcer, 217 
Wardrop’s operation in aneurism, 81 
Wart, butcher’s, 933 
Hutchinson’s, 24, 131 
venereal, of penis, 529 
Wassermonn reaction, 73 

in carcinoma of tongue, 132 
in cerebral tumours, 588 
in leukoplakia glossitis, 128 
in syphilis, 21 

Waugh’s operation for ptosis, 314 
Weaver’s bottom, 895 
Wens, 561 

Wharton’s duct, stone in, 139—141 
“ White swelling,” 867 
Whitehead’s operation : 
for hsBmorrhoids^401 
for tongue excision, 136 
Whitman’s method in fractui’e of 
femur, 773, 775 
operation for talipes, 922 
Widal’s test, 73 

Wilm’s operation in pulmonary 
tuberculosis, 710 
tumour of kidney, 477 
Winnett-OiT method of treating 
osteomyelitis, 799 
Witch’s milk, 676 
Woody phlegmon of Heclus, 149 
Woolsorter’s disease, 14 
j Worms causing appendicitis, 351 
i intestinal obstruction, 342 

Wounds, infection of, 7 

local and general changes, 7 
treatment of, 9 
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Wrist‘-joint, disloeatioia of, 846 
injTxries of, 668, 659 
tuberculosis of, 878 


X-ray diagnosis : 

* of bone tumours, 818, 821, 825* 
826, 829, 830 
of branchial fistula, 156 
of bronchiectasis, 713 
of calcified tuberculous gland, 
304 

of carcinoma of bronchus, 717 
of lung, 717 
of oesophagus 201 
of stomach, 233 
of cardiospasm, 204 
of cerebral tumours, 587 
of cervical rib, 168 
of cholecystitis, 266 
of chronic appendicitis, 370 
gastric ulcer, 214, 215 
of complications of gastric ulcer, 
222, 223, 224 

of diaphragmatic hernia, 434 
of dislocation of hip -joint, 910 
of duodenal ulcer, 226 
of empyema, 700, 703, 705 
of enlargement of sella turcica, 
835 

of foreign foodies in air passages, 
187 

in oesophagus, 199 
in stomach. 209 
of fractures, 567, 569, 601, 726, 
727, 728, 729, 745, 764, 780 
of Harris s lines, 836 
of imperforate anus, 376 
of mtrathoracic neoplasms, 715 
of kyphosis, 905 
of leather -bottle stomach, 23-4 
of loose Bodies in joints, 885 
of lung abscess, 711 
of myositis ossificans, 735 
of cesophageal stricture, 197, 
205 

of Osgood’s d^ease, 832 
of osteitis fibrosa, 814 
of parasyphilis, 864 
of parotid calculi, 141 
of pelvi-rectal fistula, 387 
of Perthes’ disease, 831 
of pharyTigeal pouch, 195 
of pituitary tumours, 597 
of prostatic calculi, 610 
of renal calculi, 460 


X-ray diagnosis (conL) ; 

of salivary fetula, 142 
of “Schlatter’s disease, 832 
of scoliosis, 903 

of secondary deposits m lung, 
718 

pf spiha bifida. 614 
of spinal canal tumours, 630 
of submaxillary calculi, 141 
of subphrenic abscess, 294 
of syphilitic osteomyelitis, 804 
of thyroid adenoma, 178 
of tuberculosis of caecum, 318 
of tuberculous arthritis, 869 
joints, 875 
osteitis, 806 

of ulcerative colitis, 315 
of urethral calculi, 525 
of urinary calculi, 463, 464 
disorders, 442 
of vesical calculi, 494 
treatment, deep, for carcinoma of 
bronchus, 718 

of oesophagus, 203 
for endosteal sarcoma, 825 
for malignant testis, 551 
for myeloma, 822 
for pseudo -myxoma peri- 
tonei, 301 

for retroperitoneal sarco- 
mata, 307 

for sarcoma of spine, 626 
for sarcoma of tongue, 137 
for secondary deposits in 
thorax, 718 

in prophylaxis of breast car- 
cinoma, 695 

of carcinoma of thyroid, 180 
of Qarotid tumour, 163 
of cystic hygroma, 161 
of desmoid, 44 
of Graves’s disease, 174 
of keloid* 45 
of leucocythsemia, 247 
of lymphadenoma, 97, 164 
of Mikulicz’s disease, 146 
of periosteal sarcoma, 828 
of pruritus ani, 394 
of rodent ulcer, 121, 935 
of skin tuberculosis, 933 

Young’s method of prostatectomy, 
504 

Zygomatic arch, fracture of, 744 
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